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PREFACE 


This  lepoit  covers  work  performed  by  the  University  of  Dayton  Research 
Institute  (UDRI),  Dayton,  Ohio  45469-0130,  during  the  period  from  September  1988  to 
April  1992.  It  was  carried  out  under  Air  Force  Contracts  No.  F33615-86-C-5031, 
"Con^sites  Supportability  Rapid  Test  and  Evaluation,"  and  No.  F33615-89-C-5643, 
"Nonmetallics,  Test  and  Evaluation."  The  work  was  administeted  under  the  direction  of 
Mr.  Robert  Uizi  of  the  Systems  Support  Division  of  the  Air  Force  Materials  Laboratory, 
Wright  Laboratory,  Wright-Patterson  Air  Force  Base,  Ohio.  Mr.  William  Purcell 
(WUMLSE)  was  the  Program  Project  Engineer  for  the  preliminary  investigation.  Mr. 
James  Mazza  (WL/MLSE)  was  the  Program  Project  En^neer  for  the  remainder  of  the 
program. 

The  work  described  herein  was  conducted  at  UDRI  in  the  Fiasdes,  Adhesives,  and 
Composites  I.Aboratory  of  the  Materials  Engineering  Division.  The  technical  effort  was 
directed  by  Mr.  Ronald  J.  Kuhbander  with  Mr.  John  Wright  and  Marianne  Piekutowski 
being  responsible  for  much  of  the  laboratory  work. 

This  report  was  submitted  by  the  authors  for  publication  in  January  1994. 


TABLE  OF  CONTENTS 


SEOIQN  £AQ£ 

1  INTRODUCTION . 1 

2  CONTROL  DATA . . 2 

2.1  TENSILE  LAP  SHEAR  CONTROL  DATA . 3 

2.2  FLOATING  ROLLER  PEEL  CONTROL  DATA . 5 

2.3  HONEYCOMB  SANDWICH  FLATWISE  TENSION 

CONTROL  DATA . 5 

2.4  HONEYCOMB  SANDWICH  CUMBINQ  DRUM 

PEEL  CONTROL  DATA . 7 

3  HUMIDnY  EXPOSURE . 8 

4  TENSED  LAP  SHEAR  STRESS  DURABILITY . 1 1 

5  STORAGE  LIFE . 12 

6  POT  LIFE . 14 

7  GLASS  TRANSITION  TEMPERATURE  DETERMINATION . 16 

8  MISCELLANIES  EFFECTS . 17 

8.1  PRIMER  THICKNESS . 17 

8.2  BONDUNE  THICKNESS . 17 

8.3  OVERLAP  LENGTH... . . 19 

8.4  350®F EXPOSURE... . 19 

8.5  THERMAL  PULSE . 20 

8.6  COMPOSITE  ADHERBNDS . 21 

8.7  SURFACE  PREPARATION . 22 

9  CONCLUSIONS . 24 

iv 


TABLE  OF  CONTENTS  (Continued) 


SECHQN  £A£E 

APPENDICES 

A  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  FOR 

TENSILE  LAP  SHEAR  CONTROL  DATA . A- 1 

B  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  FOR 

FLOATING  ROLLER  PEEL  CONTROL  DATA . B-1 

C  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  FOR 

HONEYCOMB  SANDWICH  FLATWISE  TENSION 
CONTROL  DATA . C-1 

D  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  FOR 

HONEYCOMB  SANDWICH  CLIMBING  DRUM  PEEL 
CONTROL  DATA . D-1 

E  RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED  TEST 

SPECIMENS  FOR  TCNSILE  LAP  SHEAR . E-1 

F  RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED  TEST 

SPECIMENS  FOR  FLOATING  ROLLER  PEEL . F-1 

0  RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED  TEST 

SPECIMENS  FOR  HONEYCOMB  SANDWICH  FLATWISE 
TENSION . G-i 

H  RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED  TEST 

SPEOMBNS  FOR  HONEYCOMB  SANDWICH  CUMBING 
DRUM  PEEL . . . H-1 

I  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 
DETERMINE  THE  AVERAGE  TENSILE  LAP  SHEAR 
STRENGTH  OF  EA9394  ADHESIVE  AT  120“F . I- 1 

J  RESULTS  OF  INDIVIDUAL  TEST  SPE  «  NS  TO 

DETERMINE  THE  EFFECT  OF  STORAGE  LIFE . . M 

K  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 

DETERMINE  THE  EFFECT  OP  POT  LIFE . K-1 

L  RESULTS  OF  INDIVIDUAL  Tg  TEST  SPECIMENS . L-1 


V 


TABLE  OF  CONTENTS  (Concluded) 


SECTION 

appendices 

M  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 

DETERMINE  THE  EFFECT  OF  ADHESIVE  PRIMER 
THICKNESS . M-1 

N  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 

DETERMINE  THE  EFFECT  OF  ADHESIVE  GLL^EUNE 
THICKNESS . N-1 

O  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 

DETERMINE  THE  EFFECT  OF  OVERLAP  LENGTH . . 0*1 

P  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  FOR 

FLOATING  ROLLER  PEEL  AFTER  EXPOSURE  TO  350®F . P-1 

Q  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 

DETERMINE  THE  EFFECT  OF  THERMAL  PULSE  ON 

TENSILE  LAP  SHEAR  AND  FLOATING  ROLLER 

PEEL  STRENGTH . Q-1 

R  RESULTS  OF  INDIVIDUAL  TEST  SPEOMENS  FOR  THE 

EFFECT  OF  ADHERENDS  ON  TENSILE  LAP  SHEAR 
STRENGTH . R-l 

S  RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS  TO 

DETERMINE  THE  EFFECT  OF  SURFACE  PREPARATION 

ON  TENSILE  LAP  SHEAR  AND  FLOATING  ROLLER 

PEEL  STRENGTHS . S-1 


UST  OF  TABLES 


TABLE  £AQE 

1  Tensile  Lap  Shear  Strengths  for  EA9394  Adhesive  vs. 

Processing  Techniques . 4 

2  Floating  Roller  Peel  Strengths  Processed  in  Full  Vacuum 

vs.  Positive  Pressure . 4 

3  Tensile  Uq)  Shear  Strength  Control  Data  for  Three  Production 

Batches  of  EA9394  Adhesive . 5 

4  Floating  Roller  Peel  Strength  Control  Data  for  Three  Production 

Batches  of  EA9394  Adhesive . 6 

5  Honeycomb  Sandwich  Flatwise  Tensile  Strength  Control  Data 

for  Three  Production  Batches  of  EA9394  Adhesive . 6 

6  Honeycomb  Sandwich  Climbing  Dmm  Peel  Strength  Control 

Data  for  Three  Production  Batches  of  EA9394  Adhesive . 7 

7  Effect  of  Humidity  Exposure  on  Tensile  Lap  Shear  Strength  for 

Three  Production  Batches  of  EA9394  Adhesive . . . 9 

8  Effect  of  Hiunidity  Exposure  on  Floating  Roller  Peel  Strength  fw 

Three  Production  Batches  of  EA9394  Adhesive . 9 

9  Effect  of  Humidity  Exposure  on  Honeycomb  Sandwich  Flatwise 


Tendon  Strength  for  Three  Production  Batches  of  EA9394  Adhesive...  10 
10  Effect  of  Huntidity  Exposure  on  Honeycomb  Sandwich  Climbing 


Drum  Peel  Strength  for  Three  Production  Batches  of  EA9394 
Adhesive . . . 10 

1 1  Stress  Durability  of  EA9394  Adhesive  per  ASTM  D  2919  at 

120®F  and  95-100%  R.H... . 11 

12  Effect  of  Long  Term  Storage  at  Vaiimis  Temperatures  on  the 

Tensile  Lap  Shear  Strength  and  Viscosity  of  EA9394  Adhesive . 13 

13  Effect  of  Pot  Life  on  Tensile  Lap  Shear  Strength  (tfEA9394 

Adhesive . 15 

14  Effect  of  Pot  Life  on  Floating  Roller  Peel  Strength  of  EA9394 

Adhesive . 15 


vii 


UST  OF  TABLES  (Continued) 


table  ease 

15  Glass  Transition  Temperature  on  EA9394 . 16 

16  Effect  of  BR  127  Adhesive  Primer  Thickness  Upon  Tensile  Lap 

Shear  and  Floating  Roller  Peel  Strengths  of  EA9394  Adhesive . 18 

17  Effect  of  Bondline  Thickness  on  Tensile  L^  Shear  and  Floating 

Roller  Peel  Strengths  of  EA9394  Adhesive . 18 

18  Effect  of  Overlap  Length  on  Tensile  Lap  Shear  Strength  of 

BA9394  Adhesive . 19 

19  Effect  of  High  Temperature  Exposure  on  Boating  Roller  Peel 

Strength  of  EA9394  Adhesive . 20 

20  Effect  of  Thermal  Pulse  on  EA9394  and  FM300K  Repair  Adhesives....  21 

21  Tensile  Lap  Shear  Strength  Using  Various  Adherend  Materials 

and  EA93^  Adhesive . 22 

22  Effect  of  Surface  Preparation  and  Nmi-Primed  Surface  on 

Mechanical  Properties . 23 

A.  1  Control  Data,  Individual  Tensile  Lap  Shear  Specimen  Strength 

at  75^  for  Production  Batch  0010 . A-2 

A.2  Control  Data,  Individual  Tensile  Lap  Shear  Specimen  Strength 

at  200®F  for  Production  Batdi  0010 . . . A-3 

A.3  Control  I>auu  Individual  Tensile  Lap  Sl»ar  Specixnui  Strength 

at  -65®F  for  Producdmi  Batch  0010 . A-d 

A.4  Control  Data,  Individual  Tensile  Lap  Shear  Specimen  Strength 

at  -65®F  for  Production  Batch  9199, . A-5 

A.S  Cmttrol  Data,  Individual  Tensile  Lap  Shear  Specimen  Strength 

at  75®F  for  Production  Batch  9199 . . . . . A-6 

A.6  Control  I^ua.  hvlividual  Tensile  Lap  Sliear  Specimen  Strength 

at  200®F  for  Produt^on  9199 . A-7 


viil 


LIST  OF  TABLES  (Continued) 


TABLE  PAGE 

A.?  Control  Data,  Individual  Tmsile  Lap  Shear  Specimen  Strength 

at  -65®F  for  Productioo  Batch  0204 . . . A-8 

A.8  Control  Data,  Individual  Tensile  Lap  Shear  Specimen  Strength 

at  75®F  for  Production  Batch  0204 . A-9 

A. 9  Control  Data,  Individual  Tensile  Lap  Shear  Specimen  Strength 

at  200®F  for  Productioo  Batch  0204 . A-10 

B.  1  Control  Data,  Individual  Floating  Roller  Peel  Specimen  Strength 

at  75®F  for  Production  Batch  0010 . B-2 

B.2  Control  Data,  Individual  Floatmg  Roller  Peel  Specimen  Strength 

at  200®F  for  Production  Batch  0010 . B-3 

B.3  Control  Data,  Individual  Floating  Roller  Peel  Specimen  Strength 

at  -65°F  for  Productioo  Batch  0010 . . . B-4 

B.4  (jQOtrol  Data,  Individual  Floating  RoUer  Peel  Specimen  Strength 

at  75®F  for  Productioo  Batch  9199 . B-5 

B^  Control  Data,  Individual  Floating  Roller  Peel  Specimen  Strength 

at  200®F  for  Production  l^ich  9199 . . . . . .  B*6 

B.6  Control  Data,  Individual  Floating  RoUer  Peel  Sp^amen  Strength 

at  -65*F  for  Productitm  Batch  9199 . B*7 

B.7  Omtred  Data,  Indivklual  Floating  Roller  Peel  Specimen  Strength 

It  75^  f(s^  Productioo  Batch  0204 . . B-8 

B.8  Control  Data,  Individual  Floating  Rolkr  Peel  Specimen  Strength 

at  200®F  for  Piroduaion  Batch  0204 . . . B-9 

B.9  Control  Data,  Individual  Floating  RoUer  Peel  Specimen  Strength 

at  -65*1^  for  Produedoo  Batch  0204 . . B-10 

C 1  Centred  Data,  Individual  Honeycomb  Tension  Specimen  Suength 

at  75®F  for  Productioo  Batch  0204 . C-2 

C2  Control  Data,  Individual  Honeycomb  Tension  Specimen  Strength 

at  200^F  for  Productioo  Batch  0204 . .  C’3 

ix 


LIST  OF  TABLES  (Continued) 


TABI.E  PAGE 

C3  Control  Individual  Honeycomb  Tension  Specimen  Strength 

at  -65®F  for  Production  Batch  0204 . . C-4 

C4  Control  Data,  Individual  Honeycomb  Tension  Specimen  Strength 

at  TS^F  for  Production  Batch  9199 . . . C-5 

CS  Control  Data,  Individual  Honeycomb  Tension  Specimen  Strength 

at  200°F  for  Production  Batch  9199. . C-6 

C6  Control  Data,  Individual  Honeycomb  Tension  Specimen  Strength 

at  -65®F  for  Poduetton  Batch  9199 . . . C-7 

C7  Conhol  Data,  Individual  Honeycomb  Tension  Specimen  Suength 

at  75®F  for  Production  Batch  0010 . C-8 

C8  Owttrol  Data,  Individual  Honeycomb  Tension  Specimen  Strength 

at  200®F  for  Production  Batch  0010 . . . . . C-9 

C9  Control  Data,  Individual  Honeycomb  Tension  Specimen  Strength 

at  ^®F  for  Production  Batch  0010 . . . C-10 

D.  1  Control  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Speciuiea  Strength  at  75®P  for  Production  Batch  0010 . D-2 

D.2  Control  Data,  Individual  Honeycomb  Qind>ing  Drum  Peel 

Specutnen  Strength  as  200®F  for  Pioduction  Batch  0010 . 0*3 

D.3  Control  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Specimen  Strength  at  '6S®F  for  Producsioa  Batch  0010 . . . . D-4 

D.4  Control  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Specimen  Strength  at  75®F  for  Production  Batch  9199. . .D-5 

D  J  Control  Data,  Individual  '’^ycomb  Qimbing  Drum  Peel 

Specimen  Strength  at  200^  for  Production  Batch  9199 . . . D-6 

D.6  Control  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Specimen  Strength  at  for  Production  Batch  9199 . ».D'7 

D.7  Control  Data,  Individual  Honeycomb  CUmbltig  Drum  Peel 

Spedmen  Strength  at  75®F  for  Produt^iooBatdi  0204 . !>S 


X 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

D.8  Control  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Specimen  Strength  at  200^F  for  Production  Batch  0204 . D-9 

D.9  Control  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Specimen  Strength  at  -6S°F  for  Production  Batch  0204 . D-10 

E 1  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimen 

Strength  at  75®F  for  Producdoii  Batch  OOlO . E-2 

E2  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimen 

Strength  at  200®F  fw  Ptoduedou  Batch  0010 . . . E-3 

E3  Humidity  Data,  Individual  TensUe  Lap  Shear  Specimen 

Strength  at  -65®F  for  Production  Batch  0010 . E-4 

E4  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimen 

Strength  at  75®F  far  Production  Batch  9199 . E-5 

E5  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimen 

StrengUi  at  200®F  for  Production  Batch  9199 . . E-0 

E6  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimen 

Strength  at  «ti5®F  for  Production  Batch  9199 . . . B-7 

E7  Huntidity  Data,  Individual  TensUe  Lap  Shear  Specimen 

Strength  at  75®F  for  Production  Batch  0204 . . . E-8 

E8  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimeu 

Strength  at  200®F  for  Production  Batch  0204 . E-9 

E9  Humidity  Data,  Individual  Tensile  Lap  Shear  Specimen 

Strength  at  for  Production  Batch  0204 . . S-10 

F.  1  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  75®F  for  Production  Batch  0010 . F-2 

F^  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  200®F  for  I^oduction  Batch  0010 . F-3 

F.3  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  -^S^F  for  Production  Batch  0010 . . . F-4 

xi 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

P.4  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  75®F  for  Production  Batch  9199 . F-5 

F.5  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  200®F  for  Production  Batch  9199 . F-6 

F.6  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  -65®F  for  Production  Batch  9199 . F-7 

F.7  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  75®F  for  Production  Batch  0204 . F-8 

F. 8  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  200®F  for  Production  Batch  0204 . F-9 

P.9  Humidity  Data,  Individual  Floating  Roller  Peel  Specimen 

Strength  at  -65®F  for  Production  Batch  0204 . F-10 

G.  1  Humidity  Data,  Individual  Honeycomb  Tension  Specimen 

Strength  at  75®F  for  Production  Batch  0010 . G-2 

0.2  Humidity  Data,  Individual  Honeycomb  Tension  Specimen 

Strength  at  200®F  for  Production  Batch  0010 . 0-3 

0.3  Humidity  Data,  Indi\idual  Honeycomb  Tension  Specimen 

Strength  at  -65®F  for  Production  Batch  0010 . 0-4 

0.4  Humidity  Data,  Individual  Honeycomb  Tension  Specimen 

Strength  at  75®F  for  Production  Batch  9199 . 0-5 

0.5  Humidity  Data,  Individual  Honeycomb  Tension  Specimen 

Strength  at  20ol®F  for  Production  Batch  9199 . 0-6 

0.6  Humidity  Data,  Individurt  Honeycomb  Tension  Specimen 

Strength  at  -65®F  for  Production  Batch  9199 . . . 0-7 

0.7  Humidity  Data,  Individual  Honeycomb  Tension  Specimen 

Strength  at  7S®F  for  Production  Batch  0204 . 0-8 

0.8  Humidity  Data,  Individual  Honeycomb  Tension  Specimen 

Strength  at  200®F  for  Prodnetioo  Batch  0204 . 0-9 


xli 


UST  OF  TABLES  (Condrued) 


TABLE  PAGE 

G. 9  Humidity  Data,  Individual  Honsycomb  Tension  Spccin«;a 

Strength  at  -65®F  for  Production  0204 . G-IO 

H.  1  Humidity  Data,  Ii^vidual  Honeycomb  Qimbing  Drum  Peel 

Specimen  Strength  at  75®F  for  ftoduction  Batch  0010 . . . H-2 

H.2  Humidity  Data,  Individual  Honeycomb  Oimbing  Drum  Peel 

Specimen  Strengdi  at  75®F  far  Production  Batch  9199 . . . H-3 

H. 3  Humidi^  Data,  Individual  Honeycomb  Climbing  Drum  Peel 

Specimen  Strength  at  75T  for  Pmduetjon  Batch  0204. . H-4 

I.  1  Tensile  Lap  She^  Strength  of  EA935H  Adtesive  at  120®F . 1-2 

J.  1  Effect  of  Long  Temr  Stors]^  at  73®P  on  Tensile  Lq)  Shear  Strengths, 

Individual  Test  Specimens  at  75T  and  200®F  for  EA9394 
Adhesive,  Baadt  No.  82D4 . . . J-2 

Jf.2  Bff  ;t  of  Long  Term  Storage  at  100®F  on  Tensile  Lap  Shear  Strengths, 

In  l  dd  :al  Test  Specimens  al  75®F  and  200®F  for  EA9394 
Adhesive,  Batch  No.  8204 . J-3 

J. 3  E^tct  of  Long  Term  Storage  at  120®F  on  Tensile  Lap  Shear  Strengths, 

Individual  Test  Specimens  at  7S®F  aiui  200®F  for  EA9394 
Adhesive,  Batch  No.  8204 . . . . . . J-4 

K.  1  Effect  of  Applied  £ A9394  Adhesive  Pot  Life  Upon  Individual 

Tensile  Lap  Shear  Strength  at  7S®F  for  Production  Batch 

No.  0010  When  Exposed  to  75®F  for  270  Minutes . . K-2 

K.2  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Tensile  Lap  Shear  Strength  at  7S®F  for  Ihoduction  Batch 
Na  0010  When  Exposed  to  75®F  for  225  Minutes . K-3 

K.3  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 

Tensile  L^  Shear  Strength  at  200®F  for  Production  Batch 
No.  0010  When  Eiq^osed  to  75®F  for  225  Minutes . K-4 

K.4  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Ten^  Lip  Shear  Strength  at  75®F  for  Production  Batch 
No.  0010  Wlren  Exposed  to  75®F  for  150  Minutes . K-5 

xiii 


LIST  OF  TABLES  (Continued) 


ims. 

K.S  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 

Tensile  Lap  Shear  Strength  at  200®F  for  Production  Batch 
No.  OOlO  When  Exposed  to  75*F  for  150  Minutes . . . K-6 

K.6  Effect  of  Applied  EA9394  Adhesive  Pot  life  Upon  Individual 

Tensile  Li^  Shear  Strength  at  75®F  for  Production  Batch 
No.  0010  ^en  Exposed  to  100®F  for  80  Minutes . K-7 

K.7  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 

Tensile  Liq>  Shear  Strength  at  200*^?  for  Production  Batch 
No.  0010  When  Exposed  to  100“F  for  80  Minutes . K-8 

1L8  Effect  of  Applied  EA9394  Adliesive  Pot  Life  Upon  Individual 

Tensile  Lap  Shear  Strength  at  7S°F  for  Production  Batch 
No.  0010  ^en  Exposed  to  100®F  for  60  Minutes . K-9 

iC.9  Eff»:t  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 

Tensile  Ljq)  Shear  Strength  at  200*^F  for  Production  Batch 
No.  0010  When  Exposed  to  100®F  for  60  Minutes . K-IC 

K.  10  Effect  of  Applied  BA9394  Adhesive  Pot  life  Upon  Individual 
Floating  RoUer  Peel  Strength  at  75^F  for  Production  Batch 
No.  0010  When  Exposed  to  75“F  for  150  Minutes . K-1 1 

K.  11  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Floating  Roller  Ped  Strength  at  200°F  for  Production  Batch 
No.  0010  When  E)q>osed  to  75‘’F  for  150  Minutes . ,....K-12 

K.  12  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Floating  RoUer  Peel  Strength  u  -65°F  for  mtxluction  Batch 
No.  0010  When  Exposed  to  75®F  for  150  Minutes . K*13 

K.  1 3  Effect  of  Applied  E A9394  Adhesive  Pot  Life  Upon  Individual 
Floiuing  Roller  Peel  Strength  at  75°F  for  Production  Batch 
No.  0010  When  Bxposed  to  75®F  for  225  Minutes . . . K-14 

K.  14  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Floating  Roller  Peel  Strength  at  200^P  for  Productitm  Batch 
No.  0010  When  Exposed  to  7.5®P  for  225  Minutes . . . K-15 


xiv 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

K.  1  j  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Floating  Roller  Peel  Strength  at  -65®F  for  Production  Batch 
No.  0010  When  Exposed  to  75®F  for  225  Minutes . K-16 

K.  16  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Floating  Roller  Peel  Strength  at  75®F  for  Production  Batch 
No.  0010  When  Exposed  to  100®F  for  60  Minutes . K-17 

K.  17  Effect  of  Applied  EA9394  Adhesive  Pot  life  Upon  Individual 
Floating  Roller  Peel  Strength  at  200®F  for  Production  Batch 
No.  0010  When  Exposed  to  lOO^F  for  60  Minutes . K-18 

K.  “  8  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
Floating  Roller  Peel  Strength  at  -65®F  for  Production  Batch 
No.  0010  When  Exposed  to  100®F  for  60  Minutes . K-19 

K.  19  Effect  of  Applied  EA9394  Adhesive  Pot  Life  Upon  Individual 
’  loating  Roller  Peel  Strength  at  75®F  for  Production  Batch 
No.  0010  When  Exposed  to  100*F  for  80  Minutes . K.20 

K.20  Effect  of  Applied  r:A9394  Adhesive  Pet  Life  Upon  Individual 
Floating  Roller  Peer  Strength  at  200*’F  for  Production  Batch 
No  0010  When  Exposed  to  100®F  for  80  Minutes . K-21 

K. 21  Effect  of  Applied  LA9‘’94  Adhesive  Pot  Life  Upon  Individual 

Floaiing  Roller  Peel  Strength  it  -65®F  for  Productiem  Batch 

No.  0010  When  Exposed  to  lOO'^F  for  80  Mmutes . .....K  22 

L 1  Tg  of  EA9394  Adhesive  as  Determined  by  DMA,  Individual 

Specimens  After  2  Hours  at  180®F . L-2 

L. 2  Tg  cf  EA9394  Adhesive  as  Determined  by  DMA,  Ir  lividua! 

Specimens  After  2  Hours  at  200''? . .  L-3 

M.  1  Effect  of  Primer  TTiicknoss  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  75®F  for  rx>duction  Batch  0010 . M-  J 

M.2  Effect  of  Primer  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  200’’F  for  Production  Batch  0010 . M-3 


XV 


UST  OF  TABLES  (Continued) 


TABLE  £AQE 

M3  Effect  of  Primer  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  -65*^?  for  Production  Batch  0010 . M-4 

M.4  Effect  of  Primer  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  75®F  for  Production  Batch  0010 . M-5 

M.S  Effect  of  Primer  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  200°F  for  Production  Batch  0010 . M-6 

M.6  Effect  of  Primer  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  -6S*’F  for  Production  Batch  0010 . . . M-7 

M.7  Effect  of  Primer  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  -dS^'F  for  Production  Batch  0010 . M-8 

M.8  Effect  of  Primer  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  200**F  for  Production  Batch  0010 . M-9 

M.9  Effect  of  Primer  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  75**F  for  Productioo  Batch  0010 . : . M-10 

M.  10  Effect  of  Primer  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  7S^F  for  Production  Batch  0010 . M-1 1 

M.11  Effect  of  Primer  Thickness  Data,  Individual  Floating  Rollv  Peel 

Specimen  Strength  at  200^F  for  Production  Batch  0010 . M-12 

M. 12  Effect  of  Primer  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strengdi  at  -SS^F  for  Production  Batch  0010 . M-13 

N.  1  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  7S°F  for  Production  Batch  0010..., . N-2 

N.2  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  200°F  for  Productioo  Batch  0010.. . N>3 

N.3  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  -65^  for  Production  Batch  0010 . N-4 

N.4  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  75®F  for  ProductioiJ  Batch  0010 . N-5 


xvi 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

N.5  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Shear 

Specimen  Strength  at  200®F  for  Production  Batch  0010 . N-6 

N.6  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Lap  Shear 

Specimen  Strengdt  at  -dST  for  Production  Batch  0010 . N-7 

N.7  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  Liq)  Shear 

Specimen  Strength  at  75°?  for  Production  Batch  0010 . N-8 

N.8  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  L^  Shear 

Specimen  Strength  at  200®F  for  Production  Batch  0010 . N-9 

N.9  Effect  of  Olueline  Thickness  Data,  Individual  Tensile  L^  Shear 

Specimen  Strength  at  -dST  for  Production  Batch  0010 . N-10 

N.  10  Effect  of  Olueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  -6S‘*F  for  Production  Batch  0010 . ...,N-1 1 

N.  1 1  Effect  of  Olueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  200^F  for  Production  Batch  0010 . N>12 

N.  12  Effect  of  Olueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  7ST  for  Production  Batch  0010 . N<13 

N.  13  Effect  of  Olueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  7S°F  for  Production  Batch  0010 . N>14 

N.  14  Effect  of  Olueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  200^F  feur  Production  Batch  0010 . N-IS 

N.IS  Effect  of  Olueline  Thiclmcss  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  •tSS'^F  for  Production  Batch  0010 . N-16 

N.16  Effect  of  Olueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  75^  for  Production  Batch  0010 . N-17 

N.17  EffeaofOiuelioe  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  200**F  for  Prodiredon  Batdi  0010 . . . N'18 

N.18  Effect  of  Olueline  Thicknesf  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  -65^  for  Productioo  Batch  0010 . . . N49 


xvil 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

N.  19  Effect  of  Glueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  7S*F  for  Production  Batch  0010 . N-20 

N.20  Effect  of  Glueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  200°F  for  Production  Batch  0010 . N-21 

N. 21  Effect  of  Glueline  Thickness  Data,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  -65°F  for  Production  Batch  0010 . N<22 

O.  1  Effect  of  Overliq;)  Lengdi,  Individual  Tensile  Lap  Shear 

Specimen  Stren^  at  7S**F  for  Production  Batch  0010 . 02 

0.2  Effect  of  Overly  Length,  Individual  Tensile  Lap  Shear 

Specimen  Stren^  at  7S*’F  for  EA9394  Adhesive  Batch  0010 . . 03 

0.3  Effect  of  Overlap  Length,  Individual  Tensile  Lap  Shear 

Specimen  Strength  at  75*F  for  EA9394  Adhesive  Batch  0010 . 0-4 

O. 4  Effect  of  Overlap  Length,  Individual  Tensile  Lap  Shear 

Specimen  Strong  at  75^F  for  BA9394  Adhesive  Batch  0010 . OS 

P.  1  Effect  of  3S0°F  Exposure,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  7S^F  for  EA9394  Adhesive  Batch  0010 . P-2 

P.2  Effect  of  SSO’F  Exposure,  Mividual  Floating  Roller  Peel 

Specimen  Strength  at  200^?  for  EA9394  Adhesive  Batch  0010 . P-3 

P.3  Effect  of  3S0T  Exposure,  Iiulividual  Floating  Roller  Peel 

Specimen  Strength  at  7S*F  for  EA9394  Adhesive  Batch  0010 . P-4 

P.4  Effect  of  3S0*^F  Exposure,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  200^F  for  EA9394  Adhesive  Batch  0010 . P-S 

P.5  Effect  of  350*^F  Exposure,  Individual  Floating  Roller  Peel 

Specimen  Strength  at  7S**F  for  EA9394  Adhesive  Batch  0010 . P-6 

P. 6  Effect  of  3S0°F  Exposure,  Individual  Boating  Roller  Peel 

Specimen  Strength  at  200*’F  for  EA9394  Adhesive  Batdi  0010 . P-7 

Q. l  Individual  EA9394  Adhesive  Tensile  Lap  Shear  Strengths  at 

75®F  After  Thermal  Pulse . . . Q-2 


xviii 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

Q.2  Individual  EA9394  Adhesive  Tensile  Lap  Shear  Strengths  at 
75®?  After  30  Days  at  140®F  and  95-100%  R.H.  Then 
Subjected  to  Thermal  Pulse . Q-3 

Q.3  lulividual  Autoclave  Cured  FM300  Adhesive  Tensile 

Shear  Strengths  at  75®F . (3-4 

Q.4  Individual  Autoclave  Cured  FM300  Adhesive  Tensile 
Shear  Strengths  at  75®F  After  30  Days  at  140®F  and 
95-100%  R.H. . (3-5 

Q.5  Individual  Autoclave  Cured  FM300  Adhesive  Tensile  L^  Shear 

Strengths  at  75®F  After  Being  Subjected  to  Thermal  Pulse . (3-6 

Q.6  Individual  Autoclave  Cured  FM300  Adhesive  Tensile 
Shear  Strengths  at  75®F  After  30  Days  at  140®F  and 
95-100%  RJl.  Then  Subjected  to  Thermal  Pulse . (3-7 

Q.7  Individual  Vacuum  Bag  Cmd  FM3O0  Adhesive  Tensile  Lap 

Shear  Strengths  at  75®F . (3-8 

Q.8  Individual  Vacuum  Bag  Chiitd  FM3(X)  Adhesive  Tensile  Lap 
Shear  Strengths  at  7S®P  After  30  Days  at  140®F  and 
95-100%  R.a . (3-9 

Q.9  Individual  Vacuum  Bag  Cured  FM300  Adhesive  Tensile  Lap 

Shear  Strengdts  at  75®F  Afier  Being  Subjected  to  Thermal  Pulse . (3-10 

Q.IO  Individual  Vacuum  Bag  Chired  FM300  Adhesive  Tensile  Lap 
Shear  Strengths  at  75®F  After  30  Days  at  140®F  and 
95-100%  R.H.  Then  Subjected  to  Thermal  Pulse . . . (^1 1 

Q.l  1  Individual  EA9394  Adhesive  Floating  Roller  Pee!  Strengths 

at  75®F  After  Thermal  Pulse . (3-12 

Q.  12  lofiUvidual  EA9394  Adhesive  Floating  Roller  Peel  Strengths 

at  75®F  After  30  Days  at  140®F  and  95-100%  R,H. 

Then  Subjected  to  Thermal  Pulse . (3-13 

Q.  13  Individual  Autoclave  Cured  FM300  Adhesive  Floating 

RoUor  Peel  Strengths  at  75®F . (3-14 

xix 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

Q.  14  Individual  Autoclave  Cured  FM300  Adhesive  Floating 
Roller  Peel  Strengths  at  75*F  After  30  Days  at  140®F 
and  95-100%  R.H . Q-15 

Q.  15  Individual  Autoclave  Cured  FM300  Adhesive  Floating 

Roller  Peel  Strengths  at  75®F  After  Thermal  Pulse . Q- 16 

Q.  16  Individual  Autoclave  Cured  FM300  Adhesive  Floating 
Roller  Peel  Strengths  at  7S**F  After  30  Days  at  140^F 
and  95-100%  R.H.  Then  Subjected  to  Thermal  Pulse . Q-17 

Q.  17  Individual  Vacuum  Bag  Cured  FM300  Adhesive  Boating 

Roller  Peel  Strengths  at  75*F . (J-18 

Q.  18  Individual  Vacuum  Bag  Cured  FM300  Adhesive  Boating 

Roller  Peel  Strengths  at  75*’F  After  30  Days  at  140^F 
and  95-100%  R.H . Q-19 

Q.  19  Individual  Vacuum  Bag  Cured  FM300  Adhesive  Boating 

Roller  Peel  Strengths  at  75‘’F  After  Thermal  Pulse . (^20 

Q. 20  Individual  Vacuum  Bag  Cur^  FM300  Adhesive  Boating 

Roller  Peel  Strengths  at  After  30  Days  at  140^F 

and  95-100%  R.H.  Then  Subjected  to  Thermal  Pulse . . . Q-21 

R.  1  Ten^e  Shear  Strength  at  TS^’F  Using  778 1  Glass/EA9396 

Epoxy  Adherends,  Individual  Tensile  Lap  Shear  Specimen 

Strength  for  EA9394  Adhesive  Batch  No.  0010 . . . R-2 

R.2  Tensile  Lap  Shear  Stiength  at  200°P  Using  7781  Glass/EA9396 
^xy  Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhe^ve  Batch  No.  0010 . R-3 

R.3  TensUe  Lap  Shear  Strength  at  •65'’F  Using  7781  Glass/EA9396 
Epoxy  Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Stren^  for  EA9394  Adhesive  Batch  No.  0010 . R-4 

R.4  TensUe  Lap  Shear  Stiength  at  7ST  Using  W133Graphite/EA9396 
Epoxy  Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Stren^  for  EA9394  Adhesive  Batch  No.  0010 . R-5 


XX 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

R.5  Tensile  L^  Shear  Strength  at  200°F  Using  W133  Graphite/EA9394 
Epoxy  Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhesive  Batch  No.  OOtO . R-6 

R.6  Tensile  Shear  Strength  at  -65”F  Using  W133  Graphite/EA9394 
Epoxy  Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhesive  Batch  No.  0010 . R-7 

R.7  Tensile  Lt^  Shear  Strength  at  75®F  Using  6-4  Titanium 
Adherends,  Individual  Tensile  Lt^  Shear  Specimen 
Strength  for  EA9394  Adhesive  Batch  No.  0010 . R-8 

R.8  Tensile  Lap  Shear  Strength  at  200°F  Using  6-4  Titanium 
Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhesive  Batch  No.  0010 . R-9 

R.9  Tensile  Lap  Shear  Strength  at  -65®F  Using  6-4  Titanium 
Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhesive  Batch  No.  ()010 . R-10 

R.  10  Tensile  Lap  Shear  Strength  at  75®F  Using  2024-T3  Aluimnum 

Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhesive  Btuch  No.  ()010 . R*1 1 

R.  1 1  Tensile  Lap  Shear  Strength  at  200°F  U sing  2024-T3  Aluminum 

Adherends,  Individual  Tensile  Lap  Shear  Specimen 
Strength  for  EA9394  Adhesive  Batch  No.  0010 . R-12 

R.  12  Tensile  Lap  Shear  Strength  at  -65°F  Using  2024-T3  Aluminum 

Adherends,  Individual  Tensile  Lap  Shear  Specimen 

Strength  for  EA9394  Adhesive  Batch  No.  0010 . R-13 

S.  1  Effect  of  PANTA  Surface  Preparation  on  Unprimed  Alumimun 

Adherends,  Individual  Tensile  Lap  Shear  Specimen  Strength 
at  for  EA9394  Adhesive,  Batch  No.  0010 . S-2 

S.2  Effect  of  PANTA  Surface  Preparation  on  Unprimed  Aluminum 
Adherends,  Individual  Tensile  Lap  Shear  Specimen  Strength 
at  TS^F  After  30  Days  at  140*F  and  95- 100%  R.H.  for 
EA9394  Adhesive,  Batch  No.  0010 . S-3 


xxi 


UST  OF  TABLES  (Continued) 


TABLE  PAGE 

5.3  Effect  of  Sanded  Surface  Preparation  on  Unprin^  Aluminum 
Adherends,  Individual  Tensile  L^  Shear  Specimen  Strength  at 

75®F  for  EA9394  Adhesive,  Batch  No.  0010 . S-4 

5.4  Effect  of  Sanded  Surface  Preparation  on  Unprimed  Aluminum 
Adherends,  Individual  Tensile  Shear  Specimen  Strength  at 
75®F  After  30  Days  at  140®F  and  95-100%  R.H.  for 

EA9394  Adhesive,  Batch  No.  0010 . S-5 

5.5  Effect  of  Sanded  Surface  Preparation  on  BR 127  Primed  Aluminum 
Adherends,  Individual  Tensile  Uy)  Shear  Specimen  Strength  at 

75«F  for  EA9394  Adhesive,  Batch  No.  0010 . S-6 

5.6  Effect  of  Sanded  Surface  Preparation  on  BR  127  Primed  Aluminum 
Adherends,  Individual  Tensile  Lap  Shear  Specimen  Strength  at 
75®F  After  30  Days  at  140°F  and  95-100%  R.H.  for 

EA9394  Adhesive,  Batch  No.  0010 . S-7 

5.7  Effect  of  Wet  Aging  and  Sanded  Surface  Preparation  on  Unprimed 
Graphite/EA9396  Epoxy  Adherends,  Individual  Tensile  Lap 
Sltear  Specimen  Strength  at  75'^F  for  EA9394  Adhesive, 

Batch  No.  0010 .  S-8 

S.S  Effect  of  Weg  Aging  and  Sanded  Surface  Preparation  on  Unprimed 
Graphiu:/BA9396  Epoxy  Adherends,  Individual  Tensile  Lap 
Shear  Specimen  Streng^  in  75®F  After  30  Days  at  140°F 
and  95-100%  R.H.  for  EA9394  Adhesive.  Batch  No.  0010 . S-9 

S.9  Effect  of  Pasa  Jell  105  Surface  Preparation  rni  Unprimed 

Aluminum  Adh^nds,  Individual  Tensile  Lap  Shear  Specimen 
Strength  at  75®F  for  EA9394  Adhesive,  Batch  No.  0010 . S-10 

S.  10  Effect  of  Pasa  Jell  105  Surface  Prepmntion  on  Unprimed 

Aluminum  Adherends,  Individual  Tensile  Lap  Shear  Specimen 

Strength  at  75«F  After  30  Days  at  140®F  and  95-100%  R.H. 

for  EA9394  Adhesive,  Batch  No.  0010 . . . S-1 1 


xxii 


UST  OF  TABLES  (Coacluded) 


TABLE  PAGE 

S.  1 1  Effect  of  PANTA  Surface  Preparation  on  Aluminum  and  Sanded 
Surface  Preparation  on  Graphite/EA93%  Epoxy  Unprimed 
Adherends,  Individual  Floating  Roller  Peel  Specimen  Strength 
at  TS^F  for  EA9394  Adhesive,  Batch  No.  0010 . S-12 

S.  12  Effect  of  PANTA  Surface  Preparation  on  Aluminum  and  Sanckd 
Surface  Preparation  on  Graphite/EA9396  ^xy  Unprimed 
Adherends,  Individual  Floating  Roller  Peel  Specimen  Strength 
at  75®F  After  30  Days  at  140®F  and  95-100%  R.H.  for 
BA9394  Adhesive,  Batch  No.  0010 . S-13 


xxiii 


SECTION  1 
INTRODUCTION 


Developments  in  the  formulation  of  two-part  paste  q)oxy  adhesives  have  resulted 
in  material  systems  which  exhibit  excellent  elevated  ten^terature  properties  when  cured 
at  reduced  temperature.  Reduced  temperature  curing  is  advantageous  when  bonding 
materials  of  dissimilar  coefficients  of  expansion.  This  capability  combined  with 
excellent  room  temperature  sttmd)ility,  good  pot  life,  and  excellent  handleability  makes 
this  material  of  considerable  interest  for  on-aircraft  field  rqtair  operations.  This  program 
was  conducted  to  obtain  design  allowable  ^pe  data  for  Hysol  EA9394  paste  adhesive  to 
be  ^^died  to  aircraft  r^Mtir. 


SECTION  2 
CONTROL  DATA 


Control  data  were  obtained  fiom  three  production  batches  of  Hysol  EA9394  A/B 
paste  adhesive.  Part  A  batches  were  0010, 9199,  and  0204.  Part  B  batches  were  0010, 
9172-1,  and  0204.  Testing  included:  tensile  lap  shear  (ASTM  D 1002),  floating  roller 
peel  (ASTM  D  3167),  honeycomb  sandwich  flatwise  tension  (ASTM  C  297),  and 
honeycomb  sandwich  climbing  drum  peel  (ASTM  D  1781).  Tests  were  conducted  at 
-6S**F,  7S**F,  and  20O*F  on  specimens  that  weie  in  the  dry,  as-fabricated  condition.  The 
data  from  these  control  data  tests  were  used  as  the  basis  comparison  of  all  other  test 
data  unless  q)ecifically  noted  in  the  appropriate  test  discussion.  Criteria  for  materials, 
processes  and  techniques  used  in  ineparation  of  specimens  for  control  data  testing  are 
listed  below.  Any  deviations  from  these  criteria  are  describol  in  the  appropriate  section 
of  thisiqrort 

•  Adheieod  alloy:  2024  T3  bare  aluminum, 

•  Surfatx  preparatioa:  phoi^rhoric  acid  anodke  per  ASTM  D  3933 

•  Adhesive  {uimer  American  Cyanamid's  BR  127 

•  Primer  thtclmess  and  cure:  0.0002  int^  cured  30  minutes  at  75‘*F  followed  by 
60  minutes  at  2S0^F 

•  BondUnecoatnri:  0.15mmdit.  glas$beads.0.5%by  wt  ofPanA 

•  The  test  chamber  ternperature  for  -6S‘’F  and  200'’F  tests  was  stabilized  for 

45  minutes  prior  to  iorerting  the  specimen  into  the  grips.  The  specimen  was  held  at 
the  test  temperature  for  10  minutes  prior  to  testing  to  insure  tempeiature 
equilibradon.  AU  ten^Knunies  were  numitored  by  a  thetiix>couple  in  clore 
proximity  to  the  adhesive  joint  being  tested. 

•  AU  test  specimens  were  cut  £rom  larger  panels  fabriciied  in  aocordanut  with 
apprt^irtiie  criteria.  SpeclrrKns  for  a  parikular  test  poup  were  selected  at  random 
from  several  partelt  to  assure  test  intepity. 

Duittg  conditioas  were  cstaMished  based  upon  the  manufacturer  reouiunended 
cure  cycle  and  the  realities  of  field  level  repair  operatioas.  Hysol  recommended  7  days  at 
room  tempefature  or !  hour  nt  200**F.  A  7-day  cure  cycle  was  considered  to  be 
unreasonably  tong  for  repair  operations.  200*T^  is  considered  to  be  a  prac*icatde 
oiaxir  .im  for  Held  level  repair.  Tliereftue,  190°F  ±  IfrT  was  estdrlished  as  the  baretine 
cure  ten^reniiure  for  this  propam.  The  cure  time  was  established  at  2  hours  to  insure 
that  adhesive  that  only  reached  180^  would  be  sufficiently  cured.  Tlie  criteria  for 
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curing  the  various  types  of  test  specimens  was  established  to  assure  worst  case 
mechanical  properties.  It  was  bdependendy  determined  that  lower  shear  strength 
was  obtained  for  a  180®F  cure  thaij  for  a  200®F  cure  while  the  reverse  was  true  for  peel 
strength.  Consequently,  shear  specimens  were  cured  su  i80°F,  and  peel  specimens 
were  cured  at  200®F. 

It  is  widely  known  that  the  mixing  process  for  two>part  paste  adhesives  causes 
considerable  air  to  be  mixed  into  the  adhesive  blend.  This  mixed-in  air  usually  results  in 
higher  levels  of  porosity  for  paste  adhesive  than  for  film  adhesives.  When  paste 
adhesives  are  exposed  to  heat  and/or  vacuum  the  tiny  mixed-in  air  bubbles  expand, 
causing  the  porosity  to  increase.  Some  low  viscosity  adhesives  can  be  vacuum  degassed 
to  eliminate  the  mixed-in  air.  Observations  of  the  Hysol  EA9394  adhesive  have  shown 
that  as  vacuum  is  increased  the  m^xed-in  air  bubbles  expand  slowly  until  die  bubble 
internal  pressure  overcomes  the  adhesive  viscosity  el^ects.  At  this  point  the  bubble  size 
increases  dramatically  with  higher  vacuum.  It  was  also  noted  that  at  the  maximum 
attainable  vacuum  the  bubbles  did  not  escape  the  adhesive.  This  phenomenon  results  in 
the  generation  of  extrei; jsly  high  porosity  at  the  free  edges  of  bonded  joints  (or  panels) 
that  are  cured  und  high  vacuum.  The  porosky  was  observed  to  decrease  as  distance 
from  tire  fiee  ed|;^  increased.  At  distances  greater  than  approximately  3/4-inch  from  a 
free  edge  the  adhesive  porosity  did  not  vary  further.  This  phenomenon  had  litde  effect 
on  the  fabrication  of  die  large  panels  requimd  to  generate  peel  specimens  because  the 
panel  edge  pieces  were  discarded  after  the  machining  process.  The  preparadon  of  tensile 
lap  shear  specimens,  however,  is  gready  affected  because  the  bond  line  has  only  a  1/2- 
inch  overh^.  Solutions  for  reducing  the  pruxisity*  in  the  bondline  and  recovering  lap 
shear  strength  include  reduced  vacuum  and  pos»*;  ve  pressure.  A  positive  pressure  of 
20  psi  was  selected  for  this  study.  Tensile  li^  shear  and  floating  roller  peel  data 
illustratirig  the  affect  of  this  phenomenon  are  summarized  in  Tables  1  and  2. 

2.1  TENSILE  LAP  SHEAR  CONTROL  DATA 

All  specimens  were  fabricated  accordance  with  ASTM  D  1002  and  the  criteria 
listed  above.  Adhesive  curing  conditions  were  180®F  for  2  hours  witii  20  psi  positive 
pressure.  Siiecimen  width,  overlap  length,  bondline  thickness,  failure  load,  and  failure 
tiKxle  were  recorded.  Ten  replicates  were  tested  for  each  condition. 

The  tensile  Uq;i  shear  control  data  arc  summarized  in  Table  3.  A  omqrlete  listing 
of  all  tensile  lap  shear  conUtri  data  in  iocluded  as  Appendix  A. 
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TABLE  1 

TENSE.E  LAP  SHEAR  STRENGTHS  FOR  EA9394 
ADHESIVE  VS.  PROCESSING  TECHNIQUES 


Pressujre 

Application 

Bondline  Pressure 

Vacuum  Bag 

27 

_  ^  ^ 

3134 

Vacuum  Bag 

24 

— 

2600 

Vacuum  Bag 

21 

— 

4183 

Vacuum  Bag 

13 

4194 

Vacuum  Bag 

7 

— 

4244 

Positive  Pressure 

••• 

5 

Positive  Pressure 

— 

10 

Positive  Pressure 

— 

14.7 

4552 

Positive  Pressure 

20 

mi 

TABLE  2 

FLOATING  ROLLER  PEEL  STRENGTHS  PROCESSED 
IN  FULL  VACUUM  VS.  POSITIVE  PRESSURE 


Test  Tempfcratmt 


Floating  Roller  Peel  (pli) 


FuU  Vacuum  (27  in.Hg) 


Positive  Pressure  (20  psO 


75“F 

12.8 

10.8 

^5'‘F 

9.2 

8.7 

200"F 

12.1 

13.7 

Edgc(i7.*T 

13.1 

10.9 

Center®  75®F 

11.5 

10.4 

TABLE  3 

TENSILE  LAP  SHEAR  STRENGTH  CONTROL  DATA 
FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive  Batch 

NurobCT 

Tensile  Lap  Shear  Strens 

-65®F 

75“F 

200'’F 

0100 

Avg. 

4203 

4294 

3081 

S.D. 

102 

138 

72 

9199 

Avg. 

4000 

4311 

3016 

in 

171 

58 

0204 

Avg. 

4377 

5189 

3352 

S.D. 

149 

127 

71 

1  Overall  Avr. 

4193 

4598 

3150 

Z2  FLOATING  ROLLER  PEEL  CONTROL  DATA 

All  floating  rolkr  peel  control  q)eciinens  were  fabricated  in  accoidance  with 
ASTM  D  3167  and  the  aftntmentioned  criteria.  Adhesive  cure  was  acconiplished  at 
200*’P  for  2  hours  with  full  vacuum.  Specimen  width,  overlap  length,  bondline 
thlckiKSs,  failuie  load,  and  failure  mode  were  letxuded.  Five  replicates  were  tested  for 
each  test  condititm. 

Roadog  roller  peel  ctmtrol  data  are  summarized  in  Table  4.  A  complete  listing  of 
all  floating  roller  peel  control  data  is  included  as  Aj^irendix  B. 

2.3  HONEYCOMB  SANDWICH  FLATWISE  TENSION  CONTROL  DATA 


All  honeycomb  sandwich  flatwise  tensile  control  sp^dmens  were  fabricated  in 
atxmidance  with  ASTM  C  297  and  the  critmia  listed  above.  The  honeycomb  (»)ie  was 
Hexed  l/4'S0S2'-7.9  aluminum.  The  glass  beads  were  not  expected  to  provide  bondline 
Gomrol  but  were  included  to  ke^  the  adhesive  (X>nsistent  with  other  tests.  The  adhesive 
cure  was  accon^Lshed  at  2  hours  at  200°P  under  full  vacuum  for  2  hours.  Five 
repr  ues  were  tested  for  each  omdition.  Aluntin»im  loading  blocks  were  bonded  to  the 
specirnen  at  room  temperature  using  Hy sol  EA9320.  Specimen  failure  load, 

and  failL  .'  mode  were  recoidod. 
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TABLE 4 

FLOATING  ROLLER  PEEL  STRENGTH  CONTROL  DATA 
FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive  Batch 

Number 

Floatins 

-65°F 

75T 

200®F 

0100 

Avg, 

7.3 

9.9 

10.7 

S.D. 

0.7 

2.4 

1.3 

9199 

Avg. 

9.8 

12.7 

11.9 

S.D. 

1.5 

2.9 

0.7 

0204 

Avg. 

5.6 

7.3 

8.5 

S.D. 

0,8 

1.9 

1.5 

Overall  Avg. 

7.6 

10.0 

10.4 

Honeycomb  sanawich  flatwise  tension  control  data  are  summarized  in  Table  5.  A 
complete  listing  of  all  honeycomb  sandwich  flatwise  tension  control  data  is  included  as 
Appendix  C 


TABLES 

HONEYCOMB  SANDWICH  FLATWISE  TENSILE  STRENGTH  CONTROL  DATA 
FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive  Batch 

Number 

Honeycomb  Sandwich  Flatwise  Tensile  Strength 
_ (psi) _ 

75®F 

TOO’F 

0100 

Avg, 

771 

770 

472 

S.D. 

54 

43 

37 

9199 

Avg. 

1162 

975 

685 

S.D. 

41 

32 

36 

0204 

Avg. 

1093 

1185 

760 

S.D. 

22 

26 

18 

1  Overall  Avg. 

1009 

977 

639 

6 


2.4  HONEYCOMB  SANDWICH  CLIMBING  DRUM  PEEL  CONTROL  DATA 


All  honeycomb  sandwich  climbing  dnim  peel  control  specimens  were  fabricated 
in  accordance  with  ASTM  D  1781,  and  the  above  criteria.  The  honeycomb  core  was 
Hexcel  1/4-S0S2-7.9  aluminum.  Glass  beads  were  incorporated  in  the  adhesive  as  for  the 
other  control  data  tests.  The  adhesive  was  cured  at  200T  for  2  hours  under  a  full 
vacuum.  Five  replicates  were  tested  for  each  test  condition.  Specimen  dimensions, 
failure  load,  and  failure  mode  were  recorded. 

Honeycomb  sandwich  climbing  drum  peel  control  data  are  summarized  in 
Table  6.  A  complete  listing  of  all  honeycomb  sandwich  climbing  drum  peel  control  data 
is  included  as  Appendix  D. 


TABLE  6 

HONEYCOMB  SANDWICH  CLIMBING  DRUM  PEEL  STRENGTH 
CONTROL  DATA  FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive  Batch 

Number 

Honeycomb  Sandwich  Climbii 
Streneth  (indbsAh 

ig  Drum  Peel 

mmmm 

75®F 

200T 

0100 

Avg. 

8.4 

10.5 

7.4 

S.D. 

2.3 

1.2 

0.7 

9199 

Avg. 

7.5 

10.6 

6.9 

S.D. 

ZO 

Z3 

0.4 

0204 

Avg. 

7.4 

12.2 

8.0 

S.D. 

1.6 

1.2 

0.8 

Overall  Avs. 

7.8 

11.1 

74.3 
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SECTION  3 

HUMIDITY  EXPOSURE 


Tensile  lap  shear,  floating  lolitf  peel,  honeycomb  sandwich  flatwise  tension,  and 
honeycomb  sandwich  climbing  drum  peel  tests  were  conducted  after  humidity  exposure 
to  determine  property  degradation  caused  by  absorbed  moisture.  Humidity  exposure  was 
for  30  days  at  140**?  and  9S'100%  relative  humidity.  All  aspects  of  the  fabrication  and 
testing  of  the  specimens  exposed  to  humidity  were  identical  to  those  used  with  the 
control  data  specimens  with  one  minor  exception.  The  soak  time  at  temperature  was 
reduced  from  10  minutes  to  4  minutes  for  all  -6S°F  and  200*’F  tests  to  minimize  dryout 
All  data  generated  for  humidity  aged  specinxns  can  be  con^>ared  directly  to  the  control 
data  of  Section  2  to  obtain  degree  of  degradation. 

All  humidity  exposure  specimens  were  tested  as  soon  as  possible  after  removal 
from  the  exposure  chamber.  AU  specimens  were  held  in  plastic  bags  with  wet  towels 
during  the  period  from  chamber  removal  to  test  The  tensile  Is^  shear  data  are 
summarized  in  Table  7  and  included  in  detail  in  Appendix  £.  Floating  roller  peel  data 
are  presented  in  Table  8  and  Appendix  F.  Honeycomb  sandwich  flatwise  tension  data  are 
presented  in  Table  9  and  Appendix  Q.  Honeycomb  climbing  drum  peel  data  are 
presented  in  Table  10  and  ^pendix  H.  Control  data  are  also  included  to  facilitate 
conquoison. 


8 


TABLE? 

EFFECT  OF  HUMIDITY  EXPOSURE  ON  TENSILE  LAP  SHEAR  STRENGTH 
FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive 

Batch  Number 

Tensile  Lap  Shear  Strength  (p«i) 

-65‘‘F 

75®F 

20( 

■sSlbi 

ESlin 

ESI31 

liSm 

0010 

Avg. 

4203 

4798 

4294 

■  1 

4060 

3081 

2425 

S.D. 

102 

129 

138 

106 

72 

41 

9199 

Avg. 

4000 

4526 

4311 

3957 

3016 

2458 

S.D. 

117 

150 

171 

67 

58 

35 

0204 

Avg. 

4377 

4522 

5189 

4974 

3352 

3099 

S.D. 

149 

172 

127 

106 

71 

33 

Overall  Avg. 

4193 

4615 

4598 

4330 

3150 

2660 

(1)  Ehy  data  are  control  data  from  Section  2. 

(2)  Wet  data  are  for  30-day  aging  at  140®F  and  95-100%  R.H. 


TABLES 

EFFECT  OF  HUMIDITY  EXPOSURE  ON  FLOATING  ROLLER  PEEL  STRENGTH 
FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive 

Batch  Number 

Floating  Roller  Peel  Strengt 

hM) 

-65®F 

75^ 

20( 

1151(11 

Wet  (2) 

ESSSI 

KUS!^ 

0010 

Avg. 

7.3 

9.3 

9.9 

11.7 

10.7 

7.8 

S.D. 

0.7 

2.7 

2.4 

2.5 

1.3 

2.1 

9199 

Avg. 

9.8 

5.9 

12.7 

11.8 

11.9 

10.2 

S.D. 

1.5 

0.5 

2.9 

1.7 

0.7 

0.9 

Avg. 

5.6 

2.6 

7.3 

6.3 

8.5 

6.4 

IHi 

S.D. 

a5 

1.9 

0.9 

1.5 

1.0 

1  Overall  Avg. 

mm 

5.9 

10.0 

9.9 

10.4 

8.1 

(1)  Diydau  are  control  data  from  Section  2. 

(2)  Wet  dato  are  for  3(klay  aging  at  140®F  and  95-100%  R.H. 
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TABLE 9 

EFFECT  OF  HUMIOmr  EXPOSURE  ON  HONEYCOMB  SANDWICH 
FLATWISE  TENSION  STRENGTH 
FOR  THREE  PRODUCTION  BATCHES  OF  EA9394  ADHESIVE 


Adhesive 

Batch  Number 

Honeycomb  Sandwich  Flatwise  Tension  Streneth  (osi) 

-65®F 

75®F 

20( 

3®F 

E5101 

CSIOI 

0010 

Avg. 

771 

621 

770 

505 

472 

357 

S.D. 

54 

27 

43 

23 

37 

14 

9199 

Avg. 

1162 

586 

975 

533 

685 

289 

S.D. 

41 

25 

32 

20 

36 

13 

0204 

Avg. 

1093 

600 

1185 

619 

760 

349 

S.D. 

22 

19 

26 

21 

18 

14 

Overall  Ava. 

1009 

602 

977 

552 

639 

332 

(1)  Dry  data  are  control  data  from  Section  2, 

(2)  Wet  data  are  for  30-day  aging  at  140°F  and  95-100%  R.H. 

TABLE  10 

EFFECT  OF  HUMIDITY  EXPOSURE  ON  HONEYCOMB  SANDWICH 
CLIMBING  DRUM  PEEL  SITUBNOTH  FOR  THREE  PRODUCTION 
BATCHES  OF  EA9394  ADHESIVE 


Adhesive 

Batch  Number 

Honeycomb  San 
Drum  Pee: 

idwich  Qimbing 
(inlbsAn) 

ns&Esioi 

75®FWcta3 

0010 

Avg. 

10.5 

9.1 

S.D. 

1.2 

0.7 

9199 

Avg. 

10.6 

9.0 

S.D. 

2.3 

1.1 

0204 

Avg. 

12.2 

9.9 

S.D. 

1.2 

0.4 

1  Overall  Avs. 

11.1 

9.33 

(1)  Dry  data  are  control  data  from  Section  2. 

(2)  Wet  data  are  for  30Hlay  aging  at  140*’F  and  95-100%  R.H. 


SECTION  4 

TENSE.E  LAP  SHEAR  STRESS  DURABILITY 


Tensile  lap  shear  stress  durability  pa*  ASTM  D  2919  was  determined  on  EA9394 
adhesive,  Batch  No.  0010,  at  120®F  and  95-100%  R.H.  The  dry  tensile  lap  shear  strength 
was  determined  at  120°F,  then  six  specimens  were  subjected  to  60%  of  that  stress  in  the 
humid  environnoent  until  failure.  The  tensile  lap  shear  specimens  used  for  stress 
durability  are  fabricated  according  to  ASTM  D  1002  except  the  adherend  length  is 
5  inches  rather  than  4  inches.  The  materials  and  fabrication  procedures  were  identical  to 
those  used  in  fabricating  the  control  test  specimens  (see  Section  2). 

Seven  tensile  It^  shear  specimens  were  tested  at  HO^^F.  Each  specimen  was 
soaked  at  ten^rature  for  10  minutes  prior  to  testing.  The  average  tensile  strength 
measured  was  3926  psi  and  the  standard  deviation  was  ±154  psi.  Six  tensile  lap  shear 
specimens  were  placed  in  the  ASTM  D  2919  durability  fixtures  and  loaded  to  2356  psi 
(60%).  The  stress  durability  fixture  was  then  placed  in  the  humidity  cabinet  and 
monitored  daily.  EU^sed  time  to  failure  was  recorded. 

The  creep  durability  results  are  shown  in  Table  11.  The  individual  test  specimen 
static  lap  shear  strength  results  at  120*’F  dry  are  shown  in  Appendix  1,  along  with 
specimen  dimensions  and  failure  modes. 


TABLE  11 

STRESS  DURABILITY  OF  EA9394  ADHESIVE  PER  ASTM  D  2919 
AT  120T  AND  95-100%  R.H. 


Tensile  Shear 
Stress  (psi) 

Hme  to  Failure 
(days) 

2356 

18 

2356 

31 

2356 

63 

2356 

77 

2356 

90 

2356 

124 
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SECTION  5 
STORAGE  LIFE 


One  critical  property  for  any  Held  repair  adhesive  is  room  temperature  storage 
life.  While  reduced  temperature  storage  is  commonplace  in  factory  or  depot  operations, 
it  presents  significant  problems  for  many  field  repair  operations.  Additionally  many  field 
activities  are  conducted  in  tropical  or  desert  climates.  Room  temperature  storage  can 
often  occur  at  temperatures  exceeding  100°F. 

Viscosity  and  tensile  lap  shear  strength  were  determined  to  be  impropriate 
indicators  of  storage  life  along  with  workability.  Storage  temperatures  of  7S°F,  100*’F 
and  120^F  were  selected  to  represent  a  reasonable  range  of  field  storage  temperatures. 
Viscosity  measurements  were  obtained  using  a  Brookfield  viscometer  model  RVF. 
Tensile  lim  shear  specimens  were  fabricated  in  accordance  with  the  criteria  listed  in 
Section  2  and  tested  in  accordance  with  ASTM  D  1002.  Test  results  are  summarized  in 
Table  12.  A  complete  listing  of  all  data  is  included  as  Appendix  J. 
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TABLE  12 

EFFECT  OF  LONG  TERM  STORAGE  AT  VARIOUS 
TEMPERATURES  ON  THE  TENSILE  LAP  SHEAR  STRENGTH 
AND  VISCOSITY  OF  EA9394  ADHESIVE 


Storage 

Tune 

Viscosii 

Si^SII 

Tensile  Shear 

Strength  (psi)  (1) 

Part 'A' 

Part'B’ 

75®F 

200'’F 

Initial 

0 

10,820 

S40 

4026 

3192 

75®F 

1  mo. 

6S0 

••• 

6mos. 

566 

. — 

— 

9mos. 

11,820 

684 

— 

— 

12mos. 

11,940 

710 

4237 

3563 

ISmos. 

12,100 

728 

4102 

3127 

24mos. 

12,360 

752 

5431 

3699 

30nx)s. 

12,900 

764 

4819 

3610 

100«F 

1  mo. 

634 

mmm 

mmm 

6nu)s. 

768 

— 

9mos. 

702 

— 

... 

12  mos. 

730 

4254 

3511 

ISmos. 

766 

4208 

3077 

24  mos. 

HBH 

818 

— 

120®F 

1  mo. 

13,260 

663 

••• 

6  mos. 

12,940 

818 

.... 

9  mos. 

13,440 

880 

12  mos. 

1S,160 

868 

4228 

3312 

Solid 

898 

— 

(1)  Specimens  fatoicited  into  Uq>  shear  specimens  using  adhesive  that  had  been 
shxed  at  the  iikiicated  ten^cratum  for  the  ind^ 
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SECTION  6 
POT  LIFE 

Pot  life  or  work  life  is  an  important  property  when  considering  field  repair 
adhesives.  It  is  important  to  know  how  much  time  is  available  after  the  two-part  paste  is 
mixed  for  adhesive  {Application,  part  fit  up,  application  of  vacuum  bag  (or  other  pressure 
application  devices),  heat-up,  etc.  The  manufacturer  specified  pot  life  of  lOO  minutes  at 
7S°F  for  a  450  gram  sample  was  verified  by  tensile  1^  shear  and  floating  roller  peel 
testing  along  with  observations  of  workability  and  flow  during  cure.  Test  sp^imens 
were  fabricated  exactly  as  the  control  data  specimens  using  batch  0010  except  the  time 
lapse  between  adhesive  {^iplication  and  panel  assembly  was  extended  and  noted. 

Ambient  temperatures  of  75®F  and  100“F  were  tested  knowing  that  many  repair 
operations  take  place  at  temperatures  above  7S°F.  Tensile  lap  shear  testing  was  in 
accordance  with  ASTM  D  1002.  Five  replicates  were  tested  at  75'’F  and  200®F.  Floating 
roller  peel  testing  was  in  accordance  with  ASTM  D  3167.  Five  replicates  were  tested  at 
.67®F,75®F,and200“F. 

The  EA9394  adhesive  maintained  some  tack  for  270  minutes  at  7S°F  but,  once 
assembled  and  cured,  very  little  flow  was  observed.  But.  once  assembled  and  cured,  very 
little  flow  as  observed.  Panels  fabricated  after  an  open  assembly  time  of  150  minutes  at 
7S”F  also  had  reduced  flow,  but  was  sufficient  to  yield  tensile  lap  shear  strengths  similar 
to  the  control  data.  The  floating  roller  peel  strengths  were  much  higher  than  the  control 
data.  This  is  due,  at  least  in  part,  to  the  glueline  thiciowss  which  is  much  higher  than  the 
control,  which  is  due  to  the  reduced  flow.  Typically  bomls  having  thick  bondlin^  have 
an  apparent  higher  floating  roller  peel  strength  than  thin  bondlines. 

Pot  life  verification  test  data  are  summarized  in  Tables  13  and  14.  A  complete 
listing  of  all  data  is  included  as  Appendix  K. 
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TABLE  13 

EFFECT  OF  POT  LIFE  ON  TENSILE  LAP 
SHEAR  STRENGTH  OF  EA9394  ADHESIVE 


HHI 

75®F 

200®F 

Control 

5189 

3352 

lS0min8.at7S^F 

5247 

3348 

200mins.  at7S°F 

2230 

1586 

270mins.at7S^F 

2215 

— 

60  mins,  at  10Q*’F 

4864 

3223 

80  mins,  at  100°F 

4017 

3006 

(1)  Adhesive  was  mixed,  then  ^)plied  to  adherends  but  adheiends  were  not 
assembled  until  after  the  indiated  time  and  temperature  had  eiapscd. 


TABLE  14 

EFFECT  OF  POT  LIFE  ON  FLOATING  ROLLER 
PEEL  STRENGTH  OF  EA9394  ADHESIVE 


Open  Assembly 
Timed) 

Floating  Roller  Peel  StienfitI 

-65«F 

75‘’F 

200°F 

Control 

5.6 

7.3 

8.5 

150min$.at75*F 

14.8 

19,3 

6,6 

200min8.at75<’F 

5.8 

4.0 

2.0 

270minjLat75«F 

— 

60ttiins.atlOO*^F 

5>3 

2.7 

2.3 

80  ndna.  at  100*^F 

4.0 

2.4 

1.4 

(1)  Adhesive  was  mixed,  then  applied  to  adherends  but  adhemids  were  not 

aitmid)led  after  the  indicated  time  and  temperahueeUpsel 
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SECTION? 

GLASS  TRANSITION  TEMPERATURE  DETERMINATION 


The  glass  transition  temperature  (Tg)  for  both  dry  and  moisture  saturated  Hysol 
EA9394  paste  adhesive  was  determined  by  means  of  dynamic  mechanical  analysis 
(DMA).  Neat  resin  moisture  gain  determinadons  were  also  made  in  conjunction  with  the 
Tg  measurements.  Samples  frinn  the  three  production  batches  used  in  the  control  data 
tests  were  cured  at  180**?  (tensile  shear  specimen  cure  teirqwrature)  and  200°F  (peel 
and  flatwise  tension  specimen  cure  temperature).  Sandies  woe  tested  in  the  as  cured 
(dry)  condition  and  after  saturation  at  140**F  and  95  to  100%  relative  humidity.  Three 
replicates  fm*  each  condidon  were  tested.  Weight  gain  and  Tg  data  are  summarized  in 
Table  IS.  Complete  data  listings  are  included  as  Appendix  L. 

TABLE  15 

GLASS  TRANSITION  TEMPERATURE  OF  EA9394 


Adhesive 
Batch  No. 

Tk  After  200®F  Ciurc 

T£  After  180®F  Cure 

%  We« 

thtGain 

200°F 

Chile 

180“F 

Cure 

Esiasi 

wSISlI 

wcteio 

0010 

316 

231 

279 

241 

5.6 

5.2 

9199 

325 

246 

311 

244 

4.7 

4.9 

0204 

342 

262 

334 

264 

5.0 

5.3 
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SECTIONS 

MISCELLANEOUS  EFFECTS 


Ir.  considering  a  two-part  paste  adhesive  for  field  level  structural  repair 
operations,  several  effects,  many  of  which  are  well  understood  for  film  adhesives,  must 
be  considered.  Due  to  the  complications  and  uncertainties  of  on-aiicraft  field  level 
repair,  many  design  and  processing  variables  cannot  be  controlled  as  stringently  as  is 
possible  in  factory  or  depot  operations.  This  section  discusses  the  efiects  of  several 
variables  deemed  to  be  significant  in  field  repair  operations. 

8.1  PRIMER  THICKNESS 

Primo*  thickness  is  known  to  have  significant  effects  on  mechanical  properties 
and  failure  nxxles  of  structural  adhesive  bonds.  Since  primer  thickness  control  is  more 
difficult  in  field  repair  operations  and  since  it  is  more  likely  that  the  prirr^r  will  be 
^plied  too  thick  rather  than  too  thin,  tests  were  conducted  tc  determine  the  e^t  a 
primer  layer  that  was  thicker  than  the  0.0002  inch  optimum.  Hysol  EA9394  Batch  0010 
was  used  for  these  tests.  The  materials  processes  and  criteria  described  for  the  control 
data  tests  were  used  in  the  preparation  of  the  specimens  for  these  tests  with  the  exception 
of  primer  tbickn^^ss.  Tensile  lap  shear  (ASTM  D  1002)  and  floating  roller  peel  (ASTM 
D  3167)  tests  were  conducted  at  -67®F,  75®F,  and  200®F  using  primer  thicknesses  of 
0.0002  inch  (control)  and  0.0006  inch.  Five  replicates  per  test  condition  woe  tested. 

Test  results  are  summarized  in  Table  16.  Complete  data  listings  are  included  in 
Appendix  M. 

8.2  BONDLINE  THICKNESS 

Bondline  thickness  conbol  is  an  important  facet  of  adhesive  bond  joint 
preparation.  Classically,  lap  shear  strength  decreases  and  peel  strength  increases  with 
increasmg  bondline  thickness.  Tensile  li^  shear  and  floating  roller  peel  tests  were 
conducted  at  ■6VF,  7S®F,  and  200®F  using  specimens  fabricated  from  EA9394  Batch 
0010  both  thin  and  thick  bondtines.  The  test  results  were  compared  to  the  control  data. 
All  specim&ns  were  fabricated  and  tested  identically  with  the  control  data  tests,  with  the 
exception  of  bondline  thickness.  Test  results  are  summarized  in  Table  17.  A  complete 
listing  of  all  test  data  is  included  as  Appendix  N. 
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TABLE  16 

EFFECT  OF  BR 127  ADHESIVE  PRIMER  THICKNESS 
UPON  TENSILE  LAP  SHEAR  AND  FLOATING  ROLLER 
PEEL  STRENGTHS  OF  EA9394  ADHESIVE 


Test 

Temperatuie  (®F) 

0.2  mils  Control 

0.6  mil 

-65 

4203 

4583 

75 

4294 

4209 

200 

3081 

3022 

Floating  RoUer  Peel  Strength  (pli) 

-65 

7.3 

3.2 

75 

9.9 

2.8 

200 

10.7 

1.9 

TABLE  17 


EFFECT  OF  BONDUNB  THICKNESS  ON  TENSILE 
LAP  SHEAR  AND  FLOATING  ROLLER 
PEEL  STRENGTHS  OF  EA9394  ADHESIVE 


Bondiine  Thickness 

Tens 

--  (inch) 

-65*^? 

75®F 

200'‘F 

0.001 

4853 

5401 

3740 

0.007* 

4203 

4294 

4020 

0.017 

3740 

3081 

3120 

Floating  Roller  Peel  Strength  (pli) 

0.004 

12.9 

7.3 

mmuggiiiim 

0.010* 

12.5 

9.9 

0.021 

10.4 

10.7 

8.4 

*  Control  daUL 
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8.3  OVERLAP  LENGTH 


Single  shear  tests  were  conducted  using  EA9394  Batch  0010  to  determine  the 
effect  of  overlap  length.  Tests  were  conducted  at  7S°F  on  specimens  fabricated  exactly 
the  same  as  the  control  data  specimens  except  overlap  length  (and  total  specimen  length) 
were  increased  as  noted.  Test  results  are  summarized  in  Table  18.  Complete  test  results 
are  included  as  Appendix  O. 


TABLE  18 

EFFECT  OF  O -/ERLAP  LENGTH  ON  TENSILE 
LAP  SHEAR  STRENGTH  OF  EA9394  ADHESIVE 


Overliq)  Length 
(incl^s) 

Tensile  Lqi  Shear 
Strenath  (nsi) 

0.5* 

4294 

1.0 

3486 

1.5 

2372 

2.0 

1817 

Control  data. 

8.4  SSTF  EXPOSURE 

It  is  not  uncommon  that  a  part  previously  repaired  in  tte  field  might  be  returned 
ro  the  dt^  for  a  repair  actloa  separate  from  the  field  repair.  Depot  repair  is  nonnally 
conducted  in  an  uitoclave  using  350*^F  curing  materials  because  of  their  superior 
mechanical  and  physical  prqwities.  This  de{Kit  repair  (^leration  would  result  in  the  field 
repair  being  exposed  to  350°P  for  some  period  of  time  during  the  subsequent  c^ieration. 
Tests  were  conducted  to  determine  what  effect  3S(y*F  exposure  mi^t  have  on  EA9394 
Batch  0010  cured  at  20ff*F.  Floating  roller  peel  tests  were  conducted  at  75^F  and  200*’F 
after  350**F  exposure  for  2  hours  and  16  hours.  Specimens  were  fabricated  and  tested 
exactly  the  tame  as  die  cmitrol  data  specimens.  Five  leplicatea  were  tested  at  each 
cooditioa.  Teri  data  are  summarized  in  Talde  19.  Complex  test  results  are  included  in 
Appendix  P. 
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TABLE  19 

EFFECT  OF  fflGH  TEMPERATURE  EXPOSURE  ON  FLOATING 
ROLLER  PEEL  STRENGTH  OF  EA9394  ADHESIVE 


Temperature 

Exposure 

Floatine  Roller  Peel  Strength 

75®F(oli) 

200®F(oU) 

Control 

9.9 

10.6 

2  hours  at  350®F 

8.4 

4.6 

16  hours  at  350®F 

4.2 

1.7 

8.5  THERMAL  PULSE 

Military  combat  aircraft  are  designed  for  exposure  to  various  weapons  e^ts. 
Both  conventional  and  special  weq>ons  can  impose  thermal  pulses  of  considerable 
intensity  for  a  brief  doe.  It  is  important  to  know  if  field  installed  bonded  patches  can 
withstand  this  exposure.  Tensile  lap  shear  and  floating  roller  peel  tests  were  conducted 
on  specimens  fabricated  with  EA9394  Batch  0010  after  exposure  to  a  typical  thermal 
pulse.  Since  this  type  test  is  not  normally  conducted  for  adhesives,  identical  tests  were 
conducted  using  FM300K  film  adhesive  to  create  a  mote  meaningful  baseline.  Tests 
were  conducted  tm  as-fabricated  and  on  specimens  that  had  been  exposed  to  a  hot/humid 
mironment  of  140^F  and  95-100%  RH  for  30  days.  The  EA9394  specimens  were 
fabricated  and  tested  exactly  the  same  as  tbe  control  data  and  humidity  exposure 
^tecimtms.  The  FM300K  qtecitnens  were  fabricated  in  accordance  with  ASTM  D 1002 
using  the  materials  and  processes  Rifled  for  the  EA9394  specimens  except  that  two 
cure  techniques  were  used.  FM300K  ^tecimens  were  cured  in  an  autoclave  at  350°F  and 
25  psi  plus  vacuum  to  simulate  manufacturing  operations  and  at  350^F  under  vacuum 
only  to  simulate  repak  operedons.  T^ie  only  other  deviation  from  the  control  data  tests 
was  that  the  thermal  pulse  exposure  q;  ecimens  were  painted  to  simulate  actual  military 
surface  finish.  Specimen  painting  was  accomplished  using  MIL-P-23377  epoxy/ 
polyamide  primer  and  MIL-C-83286  polyurethane  topcoat  Color  No.  36018.  Paint  and 
primer  application  and  thickness  were  typical  of  military  combat  aircraft  Only  that  side 
of  each  specimen  that  was  to  be  exposed  to  the  thermal  pulse  was  painted.  The  floating 
toller  peel  specimen  was  exposed  with  both  the  thin  adherend  and  the  thick  adherend 
toward  the  thermal  pulse.  Only  that  floating  roller  peel  data  for  the  thick  adherend 
toward  the  pulse  are  rqwited  since  all  of  the  specimens  exposed  with  the  thin  side  toward 
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the  pulse  delaminated  and  could  not  be  tested.  Test  results  are  summarized  in  Table  20. 
Conq)lete  test  results  are  included  in  Appendix  Q. 


TABLE  20 

EFFECT  OF  THERMAL  PULSE  ON  EA9394  AND 
FM300K  REPAIR  ADHESIVES 


Floatins  Rol 

lerPecKpU) 

Type 

Control 

After  Pulse 

Control 

After  Pulse 

Adhesive 

Ciue 

ESS 

msm 

wmi 

msm 

lOSSI 

iKSS 

wm% 

EA9394 

Standard 

4203 

4798 

4773 

3658 

m 

1 

9.3 

9.4 

9.9 

FM300 

Autoclave 

4494 

4423 

4158 

4832 

31.0 

32.8 

32.7 

32.5 

FM300 

Vacuum 

Bag 

4252 

4337 

3769 

4051 

28.4 

28.2 

32.4 

35.2 

(1)  After  30  days  exposure  to  140°P  and  95-100%  R.H. 


8.6  OOMPOSriB  ADHERENDS 

The  characterization  of  EA9394  adhesive  is  directed  toward  repair  of  military 
aircraft  Therefore,  it  is  likely  that  it  would  be  used  with  adherends  other  than 
aluminum.  Bodi  titanium  and  reinforced  composites  are  candidates.  Hysol's  EA9396 
epoxy  resin  has  also  been  characterized  for  a  candidate  repair  resin  and  was  chosen  for 
the  matrix  to  be  used  with  both  glass  and  graphite  cloth  reinforcements.  The  following 
lists  the  adherend  materials,  surface  prquirations,  and  primer  combinations: 


Adherend  Mattel 

Surface  Prenaration 

Primer 

7781 01asi/EA9396  Epoxy 

Light  sanding  and  solvent 
w4)e 

None 

W133Gtaphite/EA9396 

^wxy 

Light  sanding  and  solvent 
wipe 

None 

64  Titanium 

Pass  JteU  107 

BR127 

2024  T3  Bare  Aluminum 

Phosphoric  acid  anodize 

BR 127 
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The  following  lists  the  physical  properties  of  the  con^site  fabricated: 


■■■ 

No.  of 

Thiel 

bless 

%  Fiber 

%Void 

Reinforcement 

Sizine 

Plies 

Volume 

Volume 

7781  Glass 

AllOO 

8 

0.168 

0.066 

56.4 

1.96 

W133  Graphite 

Epoxy 

4 

0.145 

0.057 

59.2 

4.18 

The  panels  were  fabricated  using  the  same  procedures  used  to  obtain  the  tensile  lap  shear 
control  data  previously  reported  Ten  specimens  were  tested  at  -65**?,  75*^?,  and  2G0°F 
using  EA9394  Batch  0010.  Test  results  are  summarized  in  Table  21.  Complete  test 
results  are  included  in  Appendix  R. 


TABLE  21 

TENSILE  LAP  SHEAR  STRENGTH  USING  VARIOUS  ADHEREND 
MATERIALS  AND  EA9394  ADHESIVE 


Adhetend 

Material 

Tensile  Lap  Shear  Strength  (psi) 

-65“F 

75°F 

200*F 

7781  Olass/Epoxy 

2334 

2095 

1755 

W133Graphite7Epoxy 

3566 

4117 

2866 

6-4  Titanium 

2981 

3578 

2318 

2024  T3  Aluminum 

4203 

4294 

3081 

8.7  SURFACE  PREPARATION 

In  particuhff  for  field  repair,  pho^horic  acid  anodize  (PAA)  tank  surface 
pieparafion  and  the  use  of  corrosicm  inhibiting  primers  may  be  impractical  or  impossible. 
A  non-tank  PAA  (PANTA)  surface  preparation  per  AFML-TR-7  7*206,  scuff  sand  with 
3M  Scotchbrite  general  purpose  pad  No.  7447,  and  Pasa  Jell  lOS  were  used  to  prepare 
test  panels.  Tbe  bonded  panels  were  cured  using  the  same  conditions  as  that  for  control 
data.  Tensile  lap  shear  and  floating  roller  peel  tests  were  conducted  at  75°F.  Test  results 
are  summarized  in  Table  22.  Complete  test  results  are  included  in  Appendix  S. 
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TABLE  22 

EFFECT  OF  SURFACE  PREPARATION  AND  NON-PRMED 
SURFACE  ON  MECHANICAL  PROPERTIES 


IHRHI 

Adherend 

Material 

Surface 

Preparation 

Primer 

Pre-Tf?st 

Agbg 

Strength 

(psi) 

Lap  Shear 

Al/Al 

PANTA(l) 

None 

None 

4787 

Wet  (5) 

4489 

Lap  Shear 

AVAl 

Sanded  (2) 

None 

None 

1524 

Wet  (5; 

1454 

Lap  Shear 

Al/Al 

Sanded  (2) 

BR127 

None 

2861 

Wet  (5) 

2196 

Shear 

Al/Al 

PasaJdllOS 

None 

None 

4772 

Wet  (5) 

3727 

Shear 

Gr/ar(3) 

Wet  Aged  (5) 

None 

None 

1823 

&Sanded 

Wet  (5) 

1727 

m 

Fbel 

Gr(3yAl(4) 

Or-sanded 

None 

Noi» 

15.2 

Al-PANTA(l) 

Non?! 

Wet  (5) 

13.1 

NOTES; 

(1)  Non-tank  PAA. 

(2)  WithredScotchbiite. 

(3)  W133aoth/EA9396,4piy. 

(4)  FlexR)le  adhetvnd  (0.020). 

(5)  30  days  at  140°Faad95-100*r  tLH. 
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SECTION  9 
CONCLUSIONS 

This  effort  was  directed  toward  the  characterization  of  the  Hysol  EA9394  two- 

part  paste  adhesive  as  a  field  level  repair  adhesive  for  military  aircraft  Test  results  and 

appropriate  conclusions  resulting  from  this  program  are  as  follows: 

1.  The  EA9394  paste  adhesive  cured  at  190  ±  10**F  exhibits  excellent  shear  strength 
at  -67^F  to  200**F.  Strength  retention  after  humidity  exposure  is  also  excellent 

2.  EA9394  peel  strength  is  relatively  low  when  compared  to  high  temperature  film 
adhesives  such  as  FM300.  However,  peel  strength  retendon  is  good  at  low  and 
high  ten^ieratuies  as  well  as  after  humidity  exposure. 

3.  The  tensile  liqp  shear  strength  (ASTM  D 1002)  properties  are  affected  by  the 
vacuum  level  relied  during  vacuum  bag  curing;  higher  vacuum  levels  increased 
porosity  and  reduced  lq>  shear  strength.  This  effect  of  high  vacuum  tqipears  to  be 
limited  to  specimen  edges,  so  it  caused  the  reduction  in  shear  strengths  while 
leaving  peel  unaffected.  Positive  pressure  application  and  reduced  vacuum  levels 
were  two  methods  found  to  reduce  porpsity  and  recover  lap  shear  strength. 

4.  The  Hysol  recommended  storage  shelf  life  of  1  year  at  room  ten^rature  has 
been  verified  with  considerable  margin.  A  15^¥  storage  life  of  over  2  years  was 
demonstrated  during  testing  on  this  program.  One  year  storage  life  at  120°F  was 
demonstrated.  It  tqipears  thru  if  the  material  has  sufficient  viscosity  to  allow 
pre^  mixing  of  the  two  parts  it  is  usable  as  a  r^Mur  adhesive. 

5.  The  Hysol  recommended  pot  life  of  100  minutes  at  ly?  is  considered  to  be  valid. 

6.  Hie  relatively  low  peel  strength  of  200°F«cured  EA9394  adhesive  was  reduced  by 
a  significant  amount  after  exposure  at  3S0^F. 

7.  Exposure  of  EA9394  bonded  joints  to  thermal  pulses  was  examined  briefly.  The 
resistance  of  the  bondM  joint  system  appears  to  be  heavily  dependent  upon  the 
thickness  of  the  metal  adheiend  exposed  to  the  pulse.  In  boUi  lap  shear  and  peel 
strengths,  the  EA9394  performed  as  well  as  the  control  film  adhesive. 
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APPENDIX  A 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
FOR  TENSILE  LAP  SHEAR  CONTROL  DATA 


A-1 


TABLE  A.  1 


CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECLMEN 
STRENGTH  AT  75°F  FOR  PRODUCTION 
BATCH  0010 


Specimen 

Nuate 

Lap  Shear 
Strength 

psi 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-14-2 

4063 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-14-7 

4016 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-15-4 

4208 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-16-1 

3845 

0.008 

Cohesive-in  adhesive 

RB1B-A23-16-5 

4568 

0.007 

Adhesive-primer  to  rnetal 

RB1B-A23-17-6 

4462 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-20-3 

4899 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-29-4 

4213 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-33-3 

4379 

0.005 

Adhesive-primer  to  metal 

RBIB-A23.33.7 

4289 

0.005 

Adhesive-primer  to  metal 

Average 

4294 

Std.  Dev. 

138 

A-2 


TABLE  A.2 


CON'mOL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  200T  FOR  PRODUCTION 
BATCH  0010 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

psi 

ia 

Failure  Mode 

RB1B-A23-14-1 

2966 

0.007 

Cohesive-in  Adhesive 

1 

RB1B-A23*15~6 

2988 

0.006 

C6hesive-in  Adhesive 

RBlB-Ai3-16-7 

3019 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-17-1 

2946 

0.007 

Cohesive-  in  adhesive 

RB1B-A23-17-4 

3090 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-20-2 

3061 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-20-7 

3112 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-29-6 

3222 

0.005 

Cohesive-in  .Adhesive 

RB1B-A23-33-2 

3254 

0.005 

Cohesive -in  Adhesive 

RB1B-A23-33-6 

3146 

0.005 

Cohe.sive-in  Adhesive 

Average 

3081 

Std.  Dev. 

72 

A-3 


TABLE  A.3 


CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  -65°F  FOR  PRODUCTION 
BATCH  0010 


Specimen 

Number 

Lap  Shear 
Strength 
psi 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-14-4 

4273 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-15-2 

4207 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-15-7 

4257 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-16-4 

4330 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-17-2 

3953 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-20-4 

4419 

0.006 

Adhesive-primer  to  metal 

RB1B.A23-20-6 

3883 

0.008 

Cohesive-in  Adhesive 

RB1B-A23«29-1 

4188 

0.007 

Adhesive-primer  to  metal 

RB1B-A23-29-3 

4281 

0.006 

Adhesive-primer  to  metal 

RBIB-A23-33-5 

4233 

0.005 

Adhesive-primer  to  metal 

Average 

4203 

Std.  Dev, 

102 

TABLE  A.4 


CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  -65“F  FOR  PRODUCTION 
BATCH  9199 


Specimen 

Number 

Lap  Shear 
Strength 

m 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-21-1 

4292 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-22-2 

3684 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-22-7 

3680 

0.005 

Cohesive-in  Adhesive 

RB1B-A23-23-4 

4464 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-24-2 

3631 

0.006 

Cohesive-in  Adhesive 

RBlB>A23-25-l 

3835 

0.007 

Cohesive-in  Adhesive 

RB1B-A23-25-3 

3827 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-26-5 

4001 

0.005 

Adhesive-primer  to  metal 

RB1B.A23-34-3 

4253 

0.005 

Adhesive-primer  to  metal 

RBIB-A23.34-6 

4308 

0.006 

Adhesive-primer  to  metal 

Average 

4000 

Std.  Dev, 

117 

A-5 


TABLE  A.5 

CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  75T  FOR  PRODUCTION 
BATCH  9199 


Specimen 

Number 

Lap  Shear 
Strength 

Glueline 

Thickness 

in 

£aiLui£-M.Q.ds 

RB1B-A23-21-2 

4630 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-21-7 

4130 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-22-4 

4265 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-23*1 

3768 

0.007 

Cohesive-in  Adhesive 

RB1B-A23-23-5 

4641 

0.005 

Adhesive-primer  to  metal 

RBlB-A23-24^ 

4474 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-25-4 

4356 

0.006 

Adhesive-primer  to  metal 

RBIB-A23-26-3 

4162 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-26-7 

4426 

0.005 

Adhesive-primer  to  metal 

RBIB-A23-34.3 

4261 

0.006 

Adhesive-primer  u>  metal 

Average 

4311 

Sid.  Dev. 

171 

A-6 


TABLE  A.6 


CONTROL  DATA,  INDIVIDUAL  TENSE  ,E  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  200“F  FOR  PRODUCTION 
BATCH  9199 


Specimen 

Number 

Lap  Shear 
Strength 
psi 

Glueline 

Thickness 

m 

Failure  Mode 

RB1B-A23-21-1 

3117 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-22-6 

2898 

0.005 

Cohesive-in  Adhesive 

RB1B-A23-23-7 

2981 

0.005 

Cohesive-in  Adhesive 

RBIB-A23-24-I 

2880 

0.007 

Cohesive-in  Adhesive 

RB1B-A23-24-4 

2982 

0.005 

Cohesive-in  Adhesive 

RBIB-A23-25-6 

3056 

0.005 

Cohesive-in  Adhesive 

RB1B-A23-26-2 

3012 

0.007 

Cohesive-in  Adhesive 

RB1B-A23-26-6 

2946 

0.005 

Cohesive-in  Adhesive 

RB1B-A23-34-2 

3226 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-34-7 

3066 

0.007 

Cohesive-in  Adhesive 

Average 

3016 

Std.  Dev. 

58 

A-7 


TABLE  A.7 


CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  -65°F  FOR  PRODUCTION 
BATCH  0204 


Specimen 

Number 

Lap  Shear 
Strength 
psi 

Glueline 

Thickness 

m 

EailureMode 

RB1B-A23-84-4 

4024 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-85-2 

4698 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-85-7 

4326 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-874 

4513 

0.005 

Adliesive-primer  to  metal 

RB1B-A23-88-2 

4065 

0.007 

Adhesive-primer  to  metal 

RB1B-A23-894 

4030 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-89-6 

3994 

0.005 

Adhesive-primer  to  metal 

RBIB-A23-90-1 

4554 

0.C09 

Adhesive-primer  to  metal 

RBIB-A23.90-3 

4548 

0.006 

Adhesive-primer  to  metal 

RBIB-A23.91-5 

5118 

0.006 

Adhesive-primer  to  metal 

Average 

4377 

Std.  DeVs 

149 

A-8 


TABLE  A.8 

CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  75^  FOR  PRODUCTION 
BATCH  0204 


Specimen 

Number 

T^p  Shear 
Strength 
psi 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-84-2 

5701 

0.005 

Aclhesive-primer  to  metal 

RB1B-A23-84-7 

5549 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-85-4 

5667 

0.006 

Adhesive-primer  to  metal 

RBiB-A23-87-l 

5360 

0.006 

Adhesive-primer  to  metal 

RBlB~A23-87-5 

5288 

0.005 

Adhesive-primer  to  metal 

RBiB.A23-88-6 

4900 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-89-3 

5214 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-90-4 

4954 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-91-3 

4522 

0.006 

Adhesive-primer  to  metal 

RBIB-A23-91-7 

4739 

0.006 

Adhesive-primer  to  metal 

Average 

5189 

Std.  Dev. 

127 

TABLE  A.9 


CONTROL  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  200°F  FOR  PRODUCTION 
BATCH  0204 


Specimen 

Numb&c 

Lap  Shear 
Strength 
psi 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-84.1 

3382 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-85-6 

3403 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-87-7 

3483 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-88-1 

3126 

0.007 

Cohesive-in  Adhesive 

RB1B-A23-88-4 

3517 

0.006 

Cohesive-in  Adhesive 

RBIB-A23-89-2 

3357 

0.007 

Cohesive-in  Adhesive 

RB1B-A23-89-7 

3391 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-90-6 

3355 

0.005 

Cobesive-in  Adhesive 

RB1B-A23-91-2 

3242 

0.006 

Cohesive-in  Adhesive 

RB1B-A23-91-6 

3259 

0.006 

Cohesive-in  Adhesive 

Average 

3352 

Std.  Dev. 

71 

A-10 


APPENDIX  B 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
FOR  FLOATING  ROLLER  PEEL  CONTROL  DATA 


B-1 


TABLE  B.l 


CONTROL  DATA,  INDIVTOUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCnON  BATCH  0010 


Specimen 

Peel  Strength 

Number 

m 

RB1B-B23-47-1 

9.9 

RB1B-B23-48-3 

7.6 

RB1B-B23-49-2 

7.9 

RB1B-B23-50-1 

10.3 

RB1B-B23-51-3 

13.5 

Average 

9.9 

Std.  Dev. 

2.4 

Glueline 

Thickness 

m 

Failure  Mode 

0.013 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

8-2 


TABLE  B.2 

CONTROL  DATA.  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  200‘’F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Peel  Strength 

Number 

ELI 

RBlB-B23-47<2 

10.0 

RB1B-B2348-1 

9.2 

RB1B-B2349-3 

10.1 

RB1B-B23-50-2 

11.6 

RB1B-B23-51-1 

12.3 

Average 

10.7 

Std.  Dev. 

1.3 

Glueline 

Thickness 

in 

Failure  Mode 

0.010 

Cohesive-in  adhesive 

0.009 

Cohesive-in  adhesive 

0.012 

Cohesive-in  adhesive 

0.010 

Cohesive-in  adhesive 

0.008 

Cohesive-in  adhesive 

B-3 


TABLE  B.3 

CONTROL  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Peel  Strength 

Number 

m 

RB1B-B23-47-3 

7.8 

RB1B-B23-48-2 

7.0 

RB1B-B23-49-1 

6.4 

RB1B-B23-50-3 

7.2 

RB1B-B23.51-2 

8.3 

Average 

7.3 

Std.  Dev. 

0.7 

Glueline 

Thickness 

in 

EaiIuts.MQd£ 

0.012 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

0.010 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

B-4 


TABLE  B.4 

CONTROL  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  9199 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

£L1 

in 

RB1B-B23-54-I 

16.7 

0.008 

Cohesive>in  adhesive 

RB1B-B23-55-3 

9.1 

0.013 

Cohesive-in  adhesive 

RB1B-B23-56-2 

13.5 

0.008 

Cohesive-in  adhesive 

RB1B-B23-57-1 

13.2 

0.009 

Cohesive-in  adhesive 

RB1B-B23-58-3 

11.1 

0.010 

Cohesive-in  adhesive 

Average 

12.7 

Std.  Dev. 

2.9 

TABLE  B.5 


CONTROL  DATA,  INDIVTOUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Peel  Strength 

Number 

m 

RB1B-B23-54-2 

12.2 

RB1B-B23-55-1 

12.9 

RBIB-B23-56-3 

12.0 

RBIB-B23-57-2 

11.5 

RB1B-B23-58-1 

10.9 

Average 

11.9 

Std<  Dev. 

0.7 

Glueline 

Thickness 

in 

Failure, .Mbds 

0.009 

Cohesive-in  adhesive 

0.009 

Cohesive-in  adhesive 

0.010 

Cohesive-in  adhesive 

0.011 

Cohesivc-in  adhesive 

0.009 

Cohesive-in  adhesive 

TABLE  B.6 


CONTROL  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  9199 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

ELI 

in 

RB1B-B23-54-3 

9.9 

0.010 

Cohesive-in  primer 

RB1B-B23-55-2 

9.1 

0.012 

Cohesive-in  primer 

RB1B-B23-56-1 

11.4 

0.007 

Cohesive-in  primer 

RB1B-B23-57-3 

7.5 

0.013 

Cohesive-in  primer 

RB1B-B23-58-2 

10.9 

0.010 

Cohesive-in  primer 

Average 

9.8 

Std.  Dev. 

1.5 

TABLE  B.7 


CONTROL  DATA,  INDIVIDUAL  FLOAllNG  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Peel  Strength 

m 

RB1B-B23-72-1 

10.6 

RB1B-B23-73-3 

6.2 

RB1B-B23.74-2 

6.4 

RB1B-B23-75-1 

6.3 

RB1B-B23-76-3 

6.8 

Average 

7.3 

Std.  Dev. 

1.9 

Glueline 

Thickness 

iQ 

Failure  Mode 

0.009 

Cohesive-in  primer 

0.013 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

0,012 

Cohesive-in  primer 

TABLE  B.8 


CONTROL  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  200”?  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Peel  Strength 

NumlBat 

m 

RB1B-B23-72-2 

6*6 

RB1B-B23-73-1 

8.7 

RB1B-B23-74-3 

9.0 

RB1B-B23-75-2 

10.5 

RBlB-B23.76-i 

7.7 

Average 

8.5 

Std.  I^v. 

1.5 

Glueline 

Thickness 

in 

Failure  Mode 

0.011 

Cohesive-in  adhesive 

0.010 

Cohesive-in  adliesive 

0.010 

Cohesive-in  adhesive 

0.010 

Cohesive-in  adhesive 

0.011 

Cohesive-in  adhesive 

TABLE  B.9 

CONTROL  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Peel  Strength 

Number 

ELI 

RB1B-B23-73-2 

6.1 

RB1B-B23-74-1 

5.9 

RB1B-B23-75-3 

4.5 

RB1B-B23-76-2 

6.0 

Average 

5.6 

Sui.  Dev. 

0.8 

Glueline 

Thickness 

in 

Failure  Mode 

0.011 

Cohesive-in  primer 

0.012 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

0.010 

Cohesive-in  primer 

B-10 


APPENDIX  C 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
FOR  HONEYCOMB  SANDWICH  FLATWISE 
TENSION  CONTROL  DATA 


C-1 


TABLE  Cl 


CONTROL  DATA.  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Numbfii 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23-149-1 

1227 

Adhesive-core  to  adhesive 

RB1B-C23- 149-2 

1213 

Adhesive-core  to  adhesive 

RB1B-C23- 149-3 

1095 

Adhesive-core  to  adhesive 

RB1B-C23-149-4 

1205 

Adhesive-core  to  adhesive 

RB1B-C23- 149-5 

1186 

Adhesive-core  to  adhesive 

Average 

1185 

Std.  Dev. 

26 

C-2 


TABLE  02 

CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Number 

Tensile  Sirength 

Eailyis.MQde. 

RBIB-C23- 149-6 

808 

Adhesive-core  to  adhesive 

RB1B-C23- 149-7 

780 

Adhesive-core  to  adhesive 

RB1B-C23-149-8 

789 

Adhesive-core  to  adhesive 

RB1B-C23-149-9 

751 

Adhesive-core  to  adhesive 

RBlB-C23-i49-10 

671 

Adhesive-core  to  adhesive 

Average 

760 

Std.  Dev. 

18 

C-3 


TABLE  C.3 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECDv'iENS  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23-149-1I 

1015 

Adhesive-core  to  adhesive 

RBlB-C23-i49-12 

1186 

Adhesive-core  to  adliesive 

RB1B-C23-149-13 

963 

Adhesive-core  to  adhesive 

RB1B-C23-149-14 

1113 

Adhesive-core  to  adhesive 

RB1B-C23-149-15 

1190 

Adhesive-core  to  adhesive 

Average 

1093 

Std.  Dev. 

22 

C-4 


TABLE  C.4 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  75T  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Tensile  Strength 

J2Si 

Failure  Mode 

RB1B-C23-147-1 

1033 

Adhesive-core  to  adhesive 

RB1B-C23-147-2 

979 

Adhesive-core  to  adhesive 

RB1B-C23-147-3 

910 

Adhesive-core  to  adhesive 

RB1B-C23- 147-4 

902 

Adhesive-core  to  adhesive 

RB1B-C23-147-5 

1050 

Adhesive-core  to  adhesive 

Average 

975 

Std.  Dev. 

32 

C-5 


TABLE  C.5 


CONTROL  DATA.  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  200T  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Number 

Tensile  Strength 

m 

EaiLms-Mgde 

RB1B-C23- 147-6 

784 

Adhesive-core  to  adhesive 

RB1B-C23- 147-7 

752 

Adhesive-core  to  adhesive 

RBlB-a3- 147-8 

557 

Adhesive-core  to  adhesive 

RB1B-C23- 147-9 

669 

Adhesive-core  to  adhesive 

RB1B-C23-147-10 

665 

Adhesive-core  to  adhesive 

Average 

685 

Std.  Dev. 

36 

TABLE  C6 

CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Numbfic 

Tensile  Strength 

m 

Failure  Mode 

RB1B-C23-147-11 

1261 

Adhesive-core  to  adhesive 

RB1B-C23-147-12 

996 

Adhesive-core  to  adhesive 

RB1B-C23-147-13 

1046 

Adhesive-core  to  adhesive 

RBIB-C23-147-14 

1283 

Adhesive-core  to  adhesive 

RB1B-C23- 14745 

1236 

Adhesive-core  to  adhesive 

Average 

1162 

Std,  Dev. 

41 

C-7 


TABLE  C.7 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

NumbsE 

Tensile  Strength 
psi 

Failure  Mode 

RB1B.C23-145.1 

860 

Adhesive-core  to  adhesive 

RB1B-C23- 145-2 

649 

Adhesive-core  to  adhesive 

RB1B-C23-145-3 

620 

Adhesive-core  to  adhesive 

RB1B-C23- 145-4 

844 

Adhesive-core  to  adhesive 

RB1B.C23- 145-5 

880 

Adhesive-core  to  adhesive 

Average 

770 

Std.  Dev. 

43 

C-8 


TABLE  C.8 

CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  200T  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23-145-6 

591 

Adhesive-core  to  adhesive 

RB1B-C23-145-7 

439 

Adhesive-core  to  adhesive 

RB1B-C23-145-8 

450 

Adhesive-core  to  adhesive 

RB1B-C23-145-9 

388 

Adhesive-core  to  adhesive 

RB1B-C23-145-10 

491 

Adhesive-core  to  adhesive 

Average 

472 

Std.  Dev. 

37 

TABLE  C.9 


CONTROL  DATA.  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMENS  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Number 

Tensile  Strength 

psi 

Failure  Mode 

RBlB-C23-i45-ll 

761 

Adhesive-core  to  adhesive 

RB1B-C23-145-12 

1152 

Adhesive-core  to  adhesive 

RB1B-C23-145-13 

612 

Adhesive-core  to  adhesive 

RB1B-C23-145-14 

745 

Adhesive-core  to  adhesive 

RB1B-C23-145-15 

583 

Adhesive-core  to  adhesive 

Average 

771 

Std.  Dev. 

54 

C-10 


APPENDIX  D 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
FOR  HONEYCOMB  SANDWICH  CLIMBING 
DRIM  PEEL  CONTROL  DATA 


D-1 


TABLE  D.l 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  75°?  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Hum!2&L 

Peel  Strength 
IndMo 

Failure  Mode 

RB1B-D23-15M 

12.5 

Cohesive-in  adhesive 

RB1B-D23- 152-3 

10.6 

Cohesive-in  adhesive 

RB1B-D23-155-2 

10.3 

Cohesive-in  adhesive 

RB1B-D23- 156-1 

10.1 

Cohesive-in  primer 

RB1B-D23-157.3 

9.2 

Cohesive-in  primer 

Average 

10.5 

Std.  Dev. 

1.2 

0-2 


TABLE  D.2 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  200T  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Mumter 

Peel  Strength 

ia-Mn 

Failure  Mode 

RB1B-D23-15U2 

7.7 

Cohesive-in  adhesive 

RB1B-D23-152H 

6.7 

Cohesive-in  adhesive 

RB1B-D23455-3 

7.1 

Cohesive-in  adhesive 

RB1B-D23- 156-2 

8.4 

Cohesive-in  adhesive 

RB1B-D23- 157-1 

7.1 

Cohesive-in  adhesive 

Average 

7.4 

SuLDev. 

0.7 

D-3 


TABl-ED.3 


CONTROL  DATA.  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  -65“F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Nmbct 

Peel  Strength 
ial-bs/iR 

£ailuts..MQde 

RB1B-D23-15I-3 

10.6 

Cohesive-in  adhesive 

RBIB-D23- 152-2 

10.3 

Cohesive-in  adhesive 

RB1B-D23- 155-1 

8.9 

Cohesive-in  adhesive 

RB1B-D23-156-3 

6.7 

Cohesive-in  primer 

RB1B-D23-157-2 

5.3 

Cohesive-in  primer 

Average 

8.4 

Std.  Dev. 

2.3 

D-4 


TABLE  D.4 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Number 

Peel  Strength 
io-MQ 

Fai.lurei^Q.4e 

RB1B-D23- 160-1 

11.8 

Cohesive-in  adhesive 

RB1B-D23-161-3 

7.5 

Cohesive-in  adhesive 

RB1B-D23-162-2 

10.1 

Cohesive-in  adhesive 

RB1B-D23-163-1 

13.7 

Cohesive-in  adhesive 

RB1B-D23- 164-3 

10.1 

Cohesive-in  adhesive 

Average 

10.6 

Std.  Dev. 

2.3 

D-5 


TABLE  D.5 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  200“F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Peel  Strength 
in-lbs/in 

Failure  Mode 

RB1B-D23-169-2 

6.9 

Cohesive-in  adhesive 

RB1B-D23- 161-1 

7.6 

Cohesive-in  adhesive 

RB1B-D23- 162-3 

6.9 

Cohesive-in  adhesive 

RB1B-D23-163-2 

6.8 

Cohesive-in  adhesive 

RBm'D23-164-l 

6.4 

Cohesive-in  adhesive 

Average 

6.9 

Std.  Dev. 

0.4 

0-6 


TABLE  D.6 

CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

NUffibgl 

Peel  Strength 
in-lbs/in 

Failure  Modg 

RB1B-D23-160-3 

7.6 

Cohesive-in  adhesive 

RBlB-D23-i61-2 

4.7 

Cohesive-in  adhesive 

RB1B-D23- 162-1 

6.4 

Cohesive-in  primer 

RB1B-D23-163-3 

9.2 

Cohesive-in  adhesive 

RB1B-D23- 164-2 

9.4 

Cohesive-in  adhesive 

Average 

7.5 

Std.  Dev. 

2.0 

TABLE  D.7 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Numbst 

Peel  Strength 
inibs/in 

Failure  Mode 

RB1B-D23- 169-1 

11.7 

Cohesive-in  adhesive 

RB1B-D23-170-3 

12.4 

Cohesive-in  adhesive 

RB1B-D23-171-2 

10.5 

Cohesive-in  adhesive 

RB1B-D23- 172-1 

13.6 

Cohesive-in  adhesive 

RB1B.D23- 173-3 

13.0 

Cohesive-in  adhesive 

Average 

12.2 

Std.  Dev. 

1.2 

I 


0-8 


TABLE  D.8 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Peel  Strength 

mMIm 

Failure  Mode 

RB1B-D23- 169-2 

8.1 

Cohesive-in  adhesive 

RB1B-D23- 170-1 

7.2 

Cohesive-in  adhesive 

RB1B-D23-171-3 

7.9 

Cohesive-in  adhesive 

RB1B-D23- 172-2 

9.3 

Cohesive-in  adhesive 

RB1B-D23- 173-1 

in 

Cohesive-in  adhesive 

Average 

8.0 

Std.  Dev. 

0.8 

D-9 


TABLE  D.9 


CONTROL  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING  DRUM 
PEEL  SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Number 

Peel  Strength 
in-lbs/in 

Failure  Mode 

RBlB-D23-lt9-3 

6.0 

Cohesive-in  primer 

RB1B-D23-170-2 

6.5 

Cohesive-in  primer 

RBiB-D23-171-l 

6.5 

Cohesive-in  primer 

RB1B-D23- 172-3 

8.1 

Cohesive-in  adhesive 

RB1B-D23.I73-2 

9.8 

Cohesive-in  adhesive 

Average 

7.4 

Std.  Dev. 

1.6 

APPENDIX  E 

RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED 
TEST  SPECIMEN  FOR  TENSILE  LAP  SHEAR 


E-1 


TABLE  E.l 


HUMIDITY  DATA,  INDIVIDUAL  TENSE.E  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  75®?  FOR 
PRODUCTION  BATCH  0010 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Nmnbgr 

CSi 

in 

Failure  Mode 

RB1B-A23-14-3 

3942 

0.005 

Cohesive-in  adhesive 

RB1B-A23-15-2 

3798 

0.005 

Cohesive-in  adhesive 

RB1B-A23-17-5 

4032 

0.006 

Adhesive-primer  to  metal 

RB1R-A23-29-2 

3830 

0.006 

Cohesive-in  adhesive 

RB1B-A23-33-4 

4699 

0.005 

Adhesive-primer  to  metal 

Average 

4060 

Std.  Dev. 

106 

E-2 


TABLE  E.2 


HUMIDITY  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Lap  Shear 
Strength 

iimSSSL 

psi 

RBlB‘A23-15-5 

2667 

RB1B-A23-16-2 

2341 

RB1B.A23.17-3 

2463 

RBlB-A23*20-5 

2197 

RBIB-A23-33-1 

2457 

Average 

2425 

Std.  Dev. 

41 

Glueline 

Thickness 

in 

0.00^ 

Cohesive-in  adhesive 

0.008 

Cohesive-in  adhesive 

0.005 

Cohesive-in  adhesive 

0.007 

Cohesive-in  adhesive 

0.005 

Cohesive-in  adhesive 

TABLE  E.3 

HUMIDITY  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECi-viEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0010 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Number 

in. 

EftilureMode 

RB1B-A23-14-6 

4599 

0.005 

Adhesive-primer  to  metal 

RB1B-A2346-3 

4839 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-20-1 

4840 

0.005 

Adhesive-primer  to  metal 

RB1B-A23.29-5 

4281 

0.006 

Adhesive-primer  to  metal 

RBIB-A23.17-7 

4877 

0.005 

Adhesive-primer  to  metal 

Average 

4798 

Std.  Dev. 

129 

TABLE  E.4 

HUMIDITY  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  9199 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Mambfit 

psi 

in 

FailmeMode 

RB1B-A23-21-3 

4208 

0.005 

Adhesive-primer  to  metal 

RBIB-A23-22-1 

4023 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-24-5 

4027 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-25-2 

3669 

0.008 

Cohesive-in  adhesive 

RB1B-A23-264 

3856 

0.005 

Cohesive-in  adhesive 

Average 

3957 

Std.  Dev. 

67 

E-5 


TABLE  E.5 


HUMIDITY  DATA.  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  200"F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Lap  Shear 
Strength 

Number 

psi 

RB1B-A23-22-5 

2595 

RB1B-A23-23-2 

2640 

RB1B.A23-24-3 

2261 

RB1B-A23-26-1 

2331 

RB1B.A23’34.5 

2464 

Average 

2458 

Std.  Dev. 

35 

Glueline 

Thickness 

ill 

EalluK-Mode 

0.006 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0.005 

Cohesive-in  adhesive 

0.007 

Cohesive-in  adhesive 

0.005 

Cohcsive-in  adhesive 

E-6 


TABLE  E.6 


HUMTOITY  DATA.  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  9199 


Lap  Shear 

Glueline 

Specimen 

Strength 

Tliickness 

blMmbgi 

ssi 

ia 

Failure  Mgdc 

RB1B-A23-21-6 

4835 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-23-3 

4628 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-24-7 

4852 

0.005 

Adhesive-primer  to  metal 

RBIB-A23-25-5 

4172 

0.005 

Adhesive-primer  to  metal 

RB1B-A23.34-1 

4143 

0.006 

Adhesive-primer  to  metal 

Average 

4526 

Sid.  Dev. 

150 

TABLE  E.7 


HUMIDITY  DATA.  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Lap  Shear 
Strengxii 
psi 

Giueline 

Thickness 

la 

Failure  Mode 

RB1B-A23-M-3 

4985 

0.006 

Adhesive-primer  to  metal 

RBfB-A23-85-l 

4955 

0.006 

Adhesive-primer  to  metal 

RB1B.A23-88-5 

4964 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-90-2 

4944 

0.007 

Adhesive-primer  to  metal 

RBii>-A23-914 

5023 

0.006 

Adhesive-primer  to  metal 

Average 

4974 

SuL  Dev. 

106 

TABLE  E.8 

HUMIDITY  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  2()0°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Lap  Shear 
Strength 

Number 

psi 

RB1B-A23-85-5 

3i57 

RB1B-A23.87-2 

3098 

RB1B-A23-88-3 

2942 

RBIB-A23-89-5 

3170 

RBIB-A23-91-1 

3124 

Average 

3099 

Std-Dev. 

33 

Glueline 

Thickness 

in 

Failure  Mode 

0.005 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0006 

Cohesive-in  adhesive 

0.005 

Cohesive-in  adhes’ve 

0.006 

Cohesive-in  adhesive 

E-9 


TABLE  E.9 


HUMTOITY  DATA,  INDIVIDUAL  TENSILE  LAP  SHEAR 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0204 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Number 

csi 

in 

Failure  Mode 

RB1B-A23-84-6 

4566 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-87-3 

5106 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-88-7 

4511 

0.005 

Adhesive-primer  to  metal 

RBlB-A23-89-t 

436i 

0.007 

Adhesive-primer  to  metal 

RB1B.A23-90-5 

4699 

0.005 

Adhesive-primer  to  metal 

Average 

4522 

Std.  Dev. 

172 

E-10 


APPENDIX  F 

RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED 
TEST  SPECIMENS  FOR  FLOATING  ROLLER  PEEL 


F-1 


TABLE  F.l 


HUMTOITY  DATA.  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Peel  Strength 

NumbfiE 

m 

RB1B-B2347-4 

10.5 

RB1B-B23-48-6 

12.2 

RB1B-B23-49-5 

9.5 

RB1B-B23-504 

10.3 

RB1B-B23-51-6 

15.8 

Average 

11.7 

Std.  Dev. 

2.5 

Glueline 

Thickness 

in 

EailUEsMobs 

0.012 

Cohesive-in  primer 

0.008 

Cohesive-in  primer 

0.012 

Cohesivc-in  primer 

0,010 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

F-2 


TABLE  F.2 


HUMIDITY  DATA.  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

i^umbsi 

ELI 

in 

Faiiarsjvifflis 

RB1B-B23-47-5 

6,2 

0.010 

Cohesive-in  adhesive 

RBlB^B23-48-4 

6.4 

0.010 

Cohesive-in  adhesive 

RB1B-B2349-6 

7.1 

0.009 

Cohesive-in  adhesive 

RB1B-B23-50.5 

8.0 

0.009 

Cohesive-in  adhesive 

RBIB-B23-5I-4 

11.4 

0.009 

Cohesive-in  adhesive 

Average 

7.8 

Std.  Dev. 

2.1 

F-3 


TABLE  F.3 


HUMIDITY  DATA.  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Peel  Strength 

m 

RB1B-B23-47-6 

9.8 

RB1B-B23-48-5 

9.5 

RB1B-B23-49-4 

6.1 

RB1B-B23-50-6 

7.8 

RB1B-B23-51-5 

13.3 

Average 

9.3 

Sid.  Dev. 

in 

Glueline 

Thickness 

in 

Failure  Mod? 

0.009 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

0.013 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

F-4 


TABLE  F.4 


HUMIDrrY  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  9199 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

m 

jyQ 

Failure  Mode 

RB1B-B23-54-4 

12.2 

0.008 

Cohesive-in  primer 

RB1B-B23-55-6 

11.5 

0.013 

Cohesive-in  primer 

RB1B-B23-56-5 

12.6 

0.008 

Cohesive-in  primer 

RBIB-B23-57-4 

9.1 

0.011 

Cohesive-in  primer 

RBIB-B23-58-6 

13.5 

0.009 

Cohesive-in  primer 

Average 

11.8 

Std.  Dev. 

1.7 

F-5 


TABLE  F.5 


HUMIDITY  DATA.  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Peel  Strength 

Italzec 

ELI 

RB1B-B23-54-5 

11.6 

RB1B-B23-55-4 

10.2 

RB1B-B23-56-6 

10.3 

RBIB-B23-57-5 

10.3 

RBIB.B23-584 

12.0 

Average 

10.2 

Std.  Dev. 

0.9 

Glueline 

Thickness 

in 

EatoModg 

0.009 

Cohesive-in  adhesive 

0.013 

Cohesive-in  adhesive 

0.009 

Cohesive-in  adhesive 

0.010 

Cohesive-in  adhesive 

0.010 

Cohesive-in  adhesive 

F-6 


TABLE  F.6 


HUMIDITY  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Peel  Strength 

Number 

m 

RB1B-B23-54-6 

6.7 

RB1B-B23-55-5 

5.3 

RB1B-B23-56-4 

6.2 

RBlB-B23^57-6 

5.5 

RB1B-B23-58-5 

5.9 

Average 

5.9 

Sid,  Dev. 

0.5 

Glueline 

Thickness 

io 

Failure  Mode 

0.008 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

0.011 

Cohesive-in  primer 

0.008 

Cohesive-in  primer 

0.009 

Cohesive-in  primer 

F-7 


TABLE  F.7 


HUMmiTY  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Peel  Strength 

Humbsr 

ELI 

RB1B-B23-72-4 

6.1 

RB1B-B23-73-6 

7.0 

RB1B-B23-74-5 

5.8 

RBIB-B23-75-4 

5.2 

RB1B-B23-76-6 

7.5 

Average 

6.3 

Std.  Dev. 

0.9 

Glueline 

Thickness 

in 

Failure  Mode 

0.012 

Cohesive-in  primer 

0.011 

Cohe.^ive-in  priiner 

0.010 

Cohesive-in  primer 

0.012 

Cohesive-in  primer 

O.COS' 

Cohesive-in  primer 

TABLE  F.8 


HUMIDITY  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  0204 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

EU 

in 

Eailug.Mods 

RB1B-B23-72-5 

6.0 

0.011 

Cohesive-in  adhesive 

RB1B-B23-73-4 

7.4 

0.012 

Cohesive-in  adhesive 

RB1B-B23-74-6 

5.4 

0.009 

Cohesive-in  adhesive 

R31B-B23-75-5 

5.6 

0.012 

Cohesive-in  adhesive 

RBIB-B23-76-4 

7.6 

0.012 

Cohesive-in  adhesive 

Average 

6.4 

Std.  Oev. 

l.O 

TABLE  F.9 

HUMIDITY  DATA,  INDIVIDUAL  FLOATING  ROLLER  PEEL 
SPECIMEN  STRENGTH  AT  -65“F  FOR 
PRODUCTION  BATCH  0204 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

m 

ia 

Failms.Mgde 

RBiB-B23-72-6 

3.2 

0.011 

Cohesive-in  adhesive 

RB1B-B23-73-5 

2.5 

0.011 

Cohesive-in  adhesive 

RBIB-B23-74-4 

2.6 

0.011 

Cohesive-in  adhesive 

RB1B-B23-75-6 

1.8 

0.011 

Cohesive-in  adhesive 

RB1B-B23-76-5 

3.0 

0.010 

Cohesive-in  adhesive 

Average 

2.6 

Std.  Dev. 

0.5 

F-10 


APPENDIX  G 

RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED 
TEST  SPECIMENS  FOR  HONEYCOMB  SANDWICH 
FLATWISE  TENSION 


TABLE  G.l 


HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  lENSION 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23- 146-1 

480 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-2 

450 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-3 

443 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-4 

412 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-5 

738 

Adhesive-core  to  Adhesive 

Average 

505 

Std.  Dev. 

23 

6-2 


TABLE  G.2 


HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  0010 


Specimen 

Number 

Tensile  Strength 
psi 

Fmiyrg  Mode 

RB1B-C23- 146-6 

360 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-7 

376 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-8 

371 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-9 

333 

Adhesive-core  to  Adhesive 

RB1B-C23-146-10 

347 

Adhesive-core  to  Adhesive 

Average 

357 

Std.  Dev. 

14 

G-3 


TABLE  G.3 


HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  B  ATCH  0010 


Specimen 

Nymbfi!: 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23-146-11 

629 

Adhesive-core  to  Adhesive 

RB1B-C23-146-12 

809 

Adhesive-core  to  Adhesive 

RB1B-C23-146-13 

570 

Adhesive-core  to  Adhesive 

RBlB-C23-i46-14 

579 

Adhesive-core  to  Adhesive 

RB1B-C23- 146-15 

516 

Adhesive-core  to  Adhesive 

Average 

621 

Std.  Dr  •. 

27 

TABLE  G.4 


HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Nmob&c 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23- 148-1 

503 

Adhesive-core  to  Adhesive 

RBlB-C23-i48-2 

498 

Adhesive-core  to  Adhesive 

RB1B-C23-148-3 

489 

Adhesive-core  to  Adhesive 

RB1B-C23-148-4 

551 

Adhesive-core  to  Adhesive 

RB1B-C23-148-5 

622 

Adhesive-core  to  Adhesive 

Average 

533 

Std,  Dev. 

20 

G-5 


TABLE  G.5 


HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  200°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23-148-6 

292 

Adhesive-core  to  Adhesive 

RB1B-C23-148-7 

323 

Adhesive-core  to  Adhesive 

RB1B-C23-148-8 

285 

Adhesive-core  to  Adhesive 

RB1B-C23-148>9 

286 

Adhesive-core  to  Adhesive 

RB1B-C23-148-10 

257 

Adhesive-core  to  Adhesive 

Average 

289 

Std.  Dev. 

13 

TABLE  G.6 

HUMmiTY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  9199 


Specimen 

Tensile  Strength 

Numbst 

psi 

FaiiuKMadfi 

RB1B-C23-I48-11 

727 

Adhesive-core  to  Adhesive 

RB1B-C23-148-12 

625 

Adhesive-core  to  Adhesive 

RB1B-C23-148-13 

511 

Adhesive-core  to  Adhesive 

RB1B-C23-148-14 

506 

Adhesive-core  to  Adhesive 

RBIB-C23-148-15 

560 

Adhesive-core  to  Adhesive 

Average 

586 

Std.  Dev. 

25 

6-7 


TABLE  G.7 


HUMTOITY  DATA.  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  75°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23- 150-1 

576 

Adhesive-core  to  Adhesive 

RB1B-C23- 150-2 

505 

Adhesive-core  to  Adhesive 

RB1B-C23- 150-3 

569 

Adhesive-core  to  Adhesive 

RBlB-C23-i50-4 

733 

Adhesive-core  to  Adhesive 

RB1B-C23-150-5 

711 

Adhesive-core  to  Adhesive 

Average 

619 

Std.  Dev. 

21 

G-8 


TABLE  G.8 

HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  200“?  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

P31B-C23-150-6 

319 

Adhesive-core  to  Adhesive 

RBIB-C23-150-7 

393 

Adhesive-core  to  Adhesive 

RB1B-C23-I50-8 

394 

Adhesive-core  to  Adhesive 

RB1B-G23-150.9 

307 

Adhesive-core  to  Adhesive 

RB1B-C23-150-I0 

331 

Adhesive-core  to  Adhesive 

Average 

349 

Std.  Dev. 

14 

6-9 


TABLE  G.9 


HUMKJITY  DATA,  INDIVIDUAL  HONEYCOMB  TENSION 
SPECIMEN  STRENGTH  AT  -65°F  FOR 
PRODUCTION  BATCH  0204 


Specimen 

Number 

Tensile  Strength 
psi 

Failure  Mode 

RB1B-C23-150-11 

528 

Adhesive-core  to  Adhesive 

RBIB-C23-150-12 

565 

Adhesive-core  to  Adhesive 

RB1B-C23-I50-13 

664 

Adhesive-core  to  Adhesive 

RB1B-C23-150-14 

591 

Adhesive-core  to  Adhesive 

RB1B-C23-150-15 

694 

Adhesive-core  to  Adhesive 

Average 

600 

Std.  Dev. 

19 

G-10 


APPENDIX  H 

RESULTS  OF  INDIVIDUAL  HUMIDITY  AGED 
TEST  SPECIMENS  FOR  HONEYCOMB  SANDWICH 
CLIMBING  DRUM  PEEL 


H-1 


TABLE  H.1 


HUMK)ITY  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING 
DRUM  PEEL  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Number 

Peel  Strength 
iiLMin 

Failure  Mode 

RB1B-D23- 158-1 

10.1 

Cohesive-in  Adhesive 

RB1B-D23-158-2 

9.4 

Cohesive-in  Adhesive 

RB1B-D23-158-3 

9.4 

Cohesive-in  Adhesive 

RB1B-D23-159-1 

8.3 

Cohesive-in  Adhesive 

RB1B-D23-159-2 

8.5 

Cohesive-in  Adhesive 

Average 

9.1 

Std.  Dev. 

0.7 

H-2 


TABLE  H.2 


HUMIDITY  DATA,  INDIVIDUAL  HONEYCOMB  CLIMBING 
DRUM  PEEL  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  9199 


Specimen 

Number 

Peel  Strength 
inibsZm 

Failure  Mode 

RBm-D23- 165-1 

8.9 

Cohesive-in  Adhesive 

RB1B-D23-165-2 

9.3 

Cohesive-in  Adhesive 

RB1B-D23-165-3 

7.1 

Cohesive-in  Adhesive 

RB1B-D23- 166-1 

9.6 

Cohesive-in  Adhesive 

RBIB-D23- 166-2 

10. 1 

Cohesive-in  Adhesive 

Average 

9.0 

Std.  Dev. 

1.1 

TABLE  H,3 


HUMIDITY  DATA.  INDIVIDUAL  HONEYCOMB  CLIMBING 
DRUM  PEEL  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0204 


Specimen 

Niuobsi 

Peel  Strength 
iP:il?5/in 

Failure  Mode 

RB1B-D23- 167-1 

9.8 

Cohesive-in  Adhesive 

RB1B-D23-167-2 

10.1 

Cohesive-in  Adhesive 

RBI  8-023-1 67-3 

9.2 

Cohesive-in  Adhesive 

RB1B-D23- 168-1 

10,0 

Cohesivc-in  Adhesive 

RB1B-D23-168-2 

10.2 

Cobesive-in  Adhesive 

Average 

9.9 

S(d.  Dev. 

0.4 

H-4 


APPENDIX  1 


RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
10  DETERMINE  THE  AVERAGE  TENSILE 
LAP  shear  STRENGTH  OF  EA  9394 
ADHESIVE  AT  120T 


TABLE LI 


TENSn^  LAP  SHEAR  STRENGTH  OF  EA  9394 
ADHESIVE  AT  120“F 


Specimen 

Lap  Shear 
Strength 

Number 

RSi 

RBiP-A13-60-l 

3730 

RBIB-A 13-60-2 

4073 

RBIB-Al  3-60-3 

4007 

RBlB-A  13-60-4 

3962 

RBlB-A  13-60-5 

3345 

RB1B-A13-60-6 

3809 

RBlB-A  13-60-7 

4053 

Average 

3926 

Glueline 

Thickness 

in 

Failure  Mode 

0.005 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.CO5 

Cohesive-in  Adhesive 

0.005 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesivc-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

1-2 


O 


APPENDIX! 


RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF 
STORAGE  LIFE 


J-1 


TABLE  J.l 

EFFECT  OF  LONG  TERM  STORAGE  AT  75°F  ON  TENSILE 
LAP  SHEAR  STRENGTHS,  INDIVIDUAL  TEST  SPECIMENS 
AT  75°F  AND  200°F  FOR  EA  9394  ADHESIVE,  BATCH  NO.  8204 


Storage  Time  Tensile  Lap  Shear  Strength 

mos.  psi 


75°F 

2QQ!E 

12 

4333 

3666 

4156 

3518 

4304 

4154 

3505 

Avg. 

4237 

3563 

18 

4363 

3207 

4125 

3153 

4054 

3867 

3020 

Avg. 

4102 

3127 

24 

5518 

3805 

5262 

3505 

5511 

5m 

5m 

Avg. 

5431 

3699 

30 

4688 

3419 

4885 

3679 

4911 

4790 

3733 

Avg. 

4819 

3610 

0-2 


TABLE  J.2 

EFFECT  OF  LONG  TERM  STORAGE  AT  100°F  ON  TENSILE 
LAP  SHEAR  STRENGTHS,  INDIVIDUAL  TEST  SPECIMENS 
AT  75“F  AND  200T  FOR  EA  9394  ADHESIVE,  BATCH  NO.  8204 

Storage  Time  Tensile  Lap  Shear  Strength 

mos.  psi 

75°F  2Q0°F 

12  4226  3409 

4099  3524 

4339  SM 

4252 

Avg.  4254  3511 

18  4037  2796 

3976  3117 

4041  1124 

4142 

Avg.  4049  3036 


J-3 


TABLE  J.3 

EFFECT  OF  LONG  TERM  STORAGE  AT  120T  ON  TENSILE 
LAP  SHEAR  STRENGTHS,  INDIVIDUAL  TEST  SPECIMENS 
AT  75®F  AND  200°F  FOR  EA  9394  ADHESIVE,  BATCH  NO.  8204 


Storage  Time 
mos. 


Tensile  Lap  Shear  Strength 
RSi 


12 


Avg. 


25!E 

2QQ!E 

4029 

3233 

4235 

3332 

4274 

3370 

4222 

4228 

3312 

0-4 


APPENDIX  K 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF  POT  LIFE 


K-1 


TABLE  K.1 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  75®F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75T  FOR  270  MINUTES 


Specimen 

Number 

RB1B-A12-127-1 

RB1B-A12-127-2 

RB1B-A12-127-3 

RB1B-A12-1274 

Average 


Tensile 

Lap  Shear  Strength 
psi 

2118 

2517 

2173 

2052 

2215 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-2 


TABLE  K.2 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  75“F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75T  FOR  225  MINUTES 


Specimen 

Number 

RB1B-A12-128-1 
RB1B-A12-128-3 
RB1B-A12-128-5 
RB1B-A12- 128-7 
Average 


Tensile 

Lap  Shear  Sti'ength 
psi 
2207 
2047 
23Q7 
2269 
2230 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


TABLE  K.3 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  200°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75“F  FOR  225  MINUTES 


Specimen 

Nwnbgt 

RB1B-A12- 128-2 
RB1B-A12-128-4 
RB1B-A12-128-6 
Average 


Tensile 

Lap  Shear  Strength 
psi 

1218 

1729 

1812 

1586 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-4 


TABLE  K.4 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  75°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75°F  FOR  150  MINUTES 


Tensile 

Specimen 

Lap  Shear  Strength 

Numbgf 

psi 

Failure  Mode 

RB1B-A12-129-1 

5700 

Adhesive-Primer  to  Metal 

RB1B-A12-129-3 

4844 

Adhesive-Primer  to  Metal 

RB1B-A12- 129-5 

4790 

Adhesive-Primer  to  Metal 

RB1B-A12-129-7 

5654 

Adhesive-Primer  to  Metal 

Average 

5247 

K-5 


TABLE  K.5 


EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  200T  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75°F  FOR  150  MINUTES 


Specimen 

Nambfit 

RB1B-A12- 129-2 
RB1B-A12-129-4 
RB1B-A12-129-6 
Average 


Tensile 

Lap  Shear  Strength 

psi 

3260 

3645 

3439 

3448 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-6 


TABLE  K.6 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  75°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  lOOT  FOR  80  MINUTES 


Specimen 

Number 

RB1B-A12-131-1 

RB1B-A12-131-3 

RB1B-A12.131-5 

RB1B.A12-131-7 

Average 


Tensile 

Lap  Shear  Strength 

m 

4001 

3998 

4180 

3886 

4017 


EajluK-Modft 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Adliesive-Primer  to  Metal 
Cohesive-in  Adhesive 


TABLE  K.7 


EFFECT  OF  APPLED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  TENSILE  LAP  SHEAR 
SIRENGTH  AT  200°F  FOR  PRODUCTION  BATCH  NO.  0010 
\VTIEN  EXPOSED  TO  100“F  FOR  80  MINUTES 


Specimen 

Numbfic 

RB1B-A12-131-2 

RB1B-A12-1314 

RBIB-A12-131-6 

Average 


Tensile 

Lap  Shear  Strength 
psi 

3096 

3104 

2817 

3006 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-8 


TABLE  K.8 


EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDPVTDUAL  TENSILE  LAP  SHEAR 
STRENGTH  AT  75°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  lOOT  FOR  60  MINUTES 


Specimen 

RB1B-A12-132-1 

RB1B-A12-132-3 

RB1B-A12-132-5 

RB1B-A12-132-7 

Average 


Tensile 

Lap  Shear  Strength 

m 

5583 

4561 

4704 

4606 

4864 


Failure  Mode 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 


K-9 


TABLE  K.9 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  individual  TENSILE  LAP  SHEAR 
STRENGTH  AT  200T  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  100“F  FOR  60  MINUTES 


Specimen 

Numbfit 

RB1B-A12-I32-2 

RB1B-A12-132-4 

RB1B-A12-132-6 

Average 


Tensile 

L^  Shear  Strength 

3530 

3117 

2962 

3223 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-10 


TABLE  K.  10 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  75°F  FOR  PRODUCnON  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75T  FOR  150  MINUTES 


Specimen 

Number 

RB1B-B12-133-1 
RBIB-B 12- 133-4 
RB1B-B12-134-2 
RB1B-B12-134-5 
Average 


Floating  Roller  Peel 

m 

21.4 

19.3 
16.1 

20.4 
19.3 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-11 


TABLEK.il 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  200“F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75T  FOR  150  MINUTES 


Specimen 

Nwnt»gr 

RB1B-B12-133-2 
RB1B-B12-133-5 
RBIB-B 12- 134-3 
Average 


Floating  Roller  Peel 

ELI 

7.4 

7.6 
4.8 

6.6 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-12 


TABLE  K.  12 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  -65°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75T  FOR  150  MINUTES 


Specimen 

Number 

RBIB-B  12-133^3 
RB1B-B12-134-1 
RB1B-B12-134-4 
Average 


Floating  Roller  Peel 

m 

12.6 

16.4 

15.5 
14.8 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-13 


TABLE  K.  13 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  75°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75°F  FOR  225  MINUTES 


Specimen 

Nwmber 

Floating  Roller  Peel 

ELI 

Failure  Mode 

RB1B-B12435-1 

5.2 

Cohesive-in  Adhesive 

RB1B-B12-135-4 

4.2 

Cohesive-in  Adhesive 

RB1B-B12-136-2 

3.8 

Cohesive-in  Adhesive 

RB1B-B12-136-5 

2.9 

Cohesive-in  Adhesive 

Average 

4.0 

K-14 


TABLE  K.  14 


EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  200T  FOR  PRODUCTION  BATCH  NO.  (>^10 
WHEN  EXPOSED  TO  75°F  FOR  225  MINUTES 


Specimen 

Number 

RBIB-B 12-135-2 
RBIB-B 12-135-5 
RB1B-B12-136-3 
Average 


Floating  Roller  Peel 

m 

1.7 

2.2 

2.0 

2.0 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
C  .hesive-in  Adhesive 


K-15 


TABLE  K.  15 


EFFECT  OF  APPLED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  -65T  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  75°F  FOR  225  MINUTES 


Specimen 

Nwnbgr 

RB1B-B12-135-3 

RB1B-B12-136-1 

RB1B-B12-136-4 

Average 


Floating  Roller  Peel 

m 


9.8 

4.0 

3.7 

5.8 


Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-16 


TABLE  K.  16 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  75°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  100°F  FOR  60  MINUTES 


Specimen 

Number 

RB1B-B12-137-1 
RBIB-B 12-137-4 
RB1B-B12-I38-2 
RB1B-B12-138-5 
Average 


Floating  Roller  Peel 

m 

2.1 

3.1 
3.5 

2.2 
in 


Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-17 


TABLE  K.  17 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  200T  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  lOOT  FOR  60  MINUTES 


Specimen 

Number 

RBIB-B 12-1 37-5 
RB1B-B12-138-3 
RB1B-B12-141-1 
RB1B-B12-141-4 
Average 


Roating  Roller  Peel 

ELI 

1.4 

1.8 

3.9 

2.2 

2.3 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


K-18 


TABLE  K.  18 

EFFECT  OF  APPLIED  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  -65°F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  lOOT  FOR  60  MINUTES 


Specimen 

Number 

Floating  Roller  Peel 

ELI 

Failure  Mode 

RB1B-B12-137-3 

3.1 

Cohesive-in  Adhesive 

RB1B-B12-138-1 

2.2 

Cohesive-in  Adhesive 

RBIB-B 12-138-4 

5.8 

Cohesive-in  Adhesive 

RB1B-B12-141-2 

10.2 

Cohesive-in  Adhesive 

RB1B-B12-141-5 

5.2 

Cohesive-in  Adhesive 

Average 

5.3 

K-19 


TABLE  K.  19 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  75“F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  100°F  FOR  80  MINUTES 


Specimen 

Number 

Floating  Roller  Peel 

m 

Failure  Mode 

RB1B-B12-139-1 

2.4 

Cohesive-in  Adhesive 

RB1B-B12-139-4 

2.5 

Cohesive-in  Adhesive 

RBIB-B 12- 140-2 

2.2 

Cohesive-in  Adhesive 

RBIB-B 12-140-5 

in 

Cohesive-in  Adhesive 

RB1B-B12-142-3 

1.9 

Cohesive-in  Adhesive 

Average 

2.4 

K-20 


TABLE  K.20 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  200“F  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  100“F  FOR  80  MINUTES 


Specimen 

Number 

RB1B-B12-139-5 

RB1B-B12-140-3 

RB1B-B12-139-2 

Average 


Floating  Roller  Peel 

m 

1.3 

1.4 
1.6 
1.4 


Failure  Mode 
Cohesive-in  Adhesive 
Cohesive-in  Adhesive 
Cohesive-in  Adtesive 


K-21 


TABLE  K.21 

EFFECT  OF  APPLffiD  EA  9394  ADHESIVE  POT  LIFE 
UPON  INDIVIDUAL  FLOATING  ROLLER  PEEL 
STRENGTH  AT  -65T  FOR  PRODUCTION  BATCH  NO.  0010 
WHEN  EXPOSED  TO  100“F  FOR  80  MINUTES 


Specimen 

Number 

RB1B-B12-139-3 

RBIB-B12-140-4 

Average 


Floating  Roller  Peel 

EU 

3.1 

4.9 

4.0 


Cohesive-in  Adhesive 
Cohesive-in  Adhesive 


APPENDIX  L 


RESULTS  OF  INDIVIDUAL  Tg  TEST  SPECIMENS 


TABLE  L.l 

Tg  OF  EA  9394  ADHESIVE  AS  DETERMINED  BY  DMA. 
INDIVIDUAL  SPECIMENS  AFTER  2  HOURS 
AT  180°F 


Adhesive 

DryTg 

WetTgl 

Weight  Gain 

Lflt.Nft. 

!E 

!E 

0010 

271 

244 

5.0 

0010 

280 

239 

5.6 

0010 

282 

239 

4.9 

Avg. 

279 

241 

5.2 

9199 

315 

241 

4.8 

9199 

302 

244 

5,0 

9199 

316 

246 

4.8 

Avg. 

311 

244 

4.9 

0204 

336 

270 

5.4 

0204 

331 

262 

4.9 

0204 

334 

261 

5.4 

Avg. 

334 

264 

5.3 

iWct  samples  were  humidity  aged  at  140'’F  and  95-100%  R.H.  for  20  days. 


L-2 


TABLE  L.2 

Tg  OF  EA  9394  ADHESIVE  AS  DETERMINED  BY  DMA, 
INDIVIDUAL  SPECIMENS  AFTER  2  HOURS 
AT200T 


Adhesive 

DryTg 

WetTgl 

Weight  Gain 

Lot  No. 

!E 

!E 

2t 

0010 

320 

232 

5.5 

0010 

309 

230 

5.5 

0010 

322 

232 

5.7 

Avg. 

316 

231 

5.6 

9199 

329 

241 

4.6 

9199 

320 

248 

4.7 

9199 

329 

248 

4.7 

Avg. 

325 

246 

4.7 

0204 

338 

261 

4.9 

0204 

338 

271 

5.1 

0204 

349 

255 

5.2 

Avg. 

342 

262 

5.1 

^Wot  samples  were  humidity  aged  at  I40^F  and  95>1(X)%  R.H.  for  20  days. 


APPENDIX  M 


RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF 
ADHESIVE  PRIMER  THICKNESS 


M-1 


TABLE  M.l 

EFFECT  OF  PRIMER  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

N»mbgi 

Lap  Shear 
Strength 
csi 

RB1B-A04-174-1 

4143 

RB1B-A04- 174-4 

4825 

RB1B-A04-174-7 

4465 

RB1B-A04-175-2 

3773 

RB1B-A04-175  5 

3841 

Average 

4209 

Std.  Dev, 

138 

Primer 

Thickness 

in 

Failure  Mode 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

M-2 


TABLE  M.2 

EFFECT  OF  PRIMER  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  200°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Lap  Shear 
Strength 
psi 

RB  IB- A04- 174-2 

2968 

RB1B-A04-174-5 

2980 

RB1B-A04- 174-8 

3159 

RB1B-A04-175-3 

3047 

RB1B-A04-175-6 

2957 

Average 

3022 

Std.  Dev. 

98 

Primer 

Thickness 

m 

Failure  Mode 

0.0006 

Cohesive-in  adhesive 

0.0006 

Cohesive-in  adhesive 

0.0006 

Cohesive-in  adhesive 

0.0006 

Cohesive-in  adhesive 

0.0006 

Cohesive-in  adhesive 

M-3 


TABLE  M.3 


EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Number 

Lap  Shear 
Strength 
psi 

RB1B-A04- 174-3 

4944 

RB1B-A04-174-6 

4465 

RB1B-A04-175-1 

4095 

RB1B-A04-175-4 

4156 

RB1B-A04- 175-7 

5080 

Average 

4583 

Std.  Dev. 

113 

Primer 

Thickness 

in 

Failure  Mode 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

0.0006 

Cohesive-in  primer 

H-4 


TABLE  M.4 

EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75T 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Number 

Lap  Shear 
Strength 
psi 

Primer 

Thickness 

in 

Failurg  Mod? 

RB1B-A23-14-2 

4063 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-14-7 

4016 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-154 

4208 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-16-1 

3845 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-16-5 

4568 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-17.6 

4462 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-20-3 

4899 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-29-4 

4213 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-33-3 

4379 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-33-7 

4289 

0.0002 

Adhesive-primer  to  metal 

Average 

4285 

StdDev. 

138 

M-5 


TABLE  M.5 


EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  200“F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Numba 

Lap  Shear 
Strength 
psi 

Primer 

Thickness 

in 

Failure  Mode 

RB1B-A23-14-1 

2966 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-15-6 

2988 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-16-7 

3019 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-17-1 

2946 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-17-4 

3090 

0.0002 

Cohesive-in  adhesive 

RB1B.A23-20-2 

3061 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-20-7 

3112 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-29-6 

3222 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-33.2 

3254 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-33-6 

3146 

0.0002 

Cohesive-in  adhesive 

Average 

3081 

Std.  Dev. 

72 

M-6 


TABLE  M.6 

EFFECT  OF  PRIMER  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Lap  Shear 

Primer 

Specimen 

Strength 

Thickness 

Number 

psi 

in 

Failuis  Mode 

RB1B-A23-14-4 

4273 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-15-2 

4207 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-15-7 

4257 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-16-4 

4330 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-17-2 

3953 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-20-4 

4419 

0.0002 

Adhesive-primer  to  metal 

RB1B.A23-20-6 

3883 

0.0002 

Cohesive-in  adhesive 

RB1B-A23-29-1 

4188 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-29-3 

4281 

0.0002 

Adhesive-primer  to  metal 

RB1B-A23-33-5 

4233 

0.0002 

Adhesive-primer  to  metal 

Average 

4203 

Std.  Dev. 

102 

H-7 


TABLE  M.7 

EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Primer 

Specimen 

Peel  Strength 

Thickness 

Number 

£LI 

in 

Euilurs-Mode 

RB1B-B04-177-3 

3.6 

0.0006 

Cohesive-in  primer 

RB1B-B04-178-1 

2.5 

0.0006 

Cohesive-in  primer 

RB1B-B04-178-4 

2.6 

0.0006 

Cohesive-in  primer 

RB1B-B04-179-2 

3.6 

0.0006 

Cohesive-in  primer 

RB1B-B04-179-5 

3.5 

0.0006 

Cohesive-in  primer 

Average 

3.2 

Std.  Dev. 

0.5 

H-S 


TABLE  M.8 


EFFECT  OF  PRIMER  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  200°F 
FOR  PRODUCTION  BATCH  0010 


Primer 

Specimen 

Peel  Strength 

Thickness 

Ntfmbgr 

ELI 

in 

Eailuts.Mo4s 

RB1B-B04-177-2 

1.0 

0.0006 

Cohesive-in  adhesive 

RB1B-B04- 177-5 

1.8 

0.0006 

Cohesive-in  adhesive 

RB1B-B04-178-3 

2.0 

0.0006 

Cohesive-in  adhesive 

RB1B-B04-179-1 

2.1 

0.0006 

Cohesive-in  adhesive 

RB1B-B04-1794 

2.5 

0.0006 

Cohesive-in  adhesive 

Average 

1.9 

Std.  Dev. 

0.6 

TABLE  M.9 


EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  75^ 

FOR  PRODUCTION  BATCH  0010 


Primer 

Specimen 

Peel  Strength 

Thickness 

NumiM 

m 

la 

RB1B-B04-177-4 

3.8 

0.0006 

Cohesive-in  primer 

RBIB-B04-178-2 

1.8 

0.0006 

Cohesive-in  primer 

RB1B-B04- 178-4 

2.1 

0.0006 

Cohesive-in  primer 

RB1B-B04.179-3 

3,7 

0.0006 

Cohesive-in  primer 

Average 

2.8 

.Std.  Dev. 

1.1 

M-10 


TABLE  M.  10 

EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Primer 

Specimen 

Peel  Strength 

Thickness 

m 

i& 

Failure  Mode 

RB1B-B2347-1 

9.9 

0.0002 

Cohesive-in  pnmer 

RB1B-B23-48-3 

7.6 

0.0002 

Cohesive-in  primer 

RB1B-B23-49-2 

7.9 

0.0002 

Cohesive-in  primer 

RB1B-B23-50-1 

10.3 

0.0002 

Cohesive-in  prmier 

RBlB<B23-51-3 

13.5 

0.0002 

Cohesive-in  primer 

Average 

9.9 

Sid.  Dev. 

2.4 

H-ll 


TABLE  M.  11 


EFFECT  OF  PRIMER  THICKNESS  DATA.  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  200°F 
FOR  PRODUCTION  BATCH  0010 


Primer 

Specimen 

Peel  Strength 

Thickness 

Namtat 

m 

in 

Failure  Mode 

RB1B-B2347-2 

10.0 

0.0002 

Cohesive-in  adhesive 

RB1B-B2348-1 

9.2 

0.0002 

Cohesive-in  adhesive 

RB1B-B2349-3 

10.1 

0.0002 

Cohesive-in  adhesive 

RB1B-B23-50-2 

11.6 

0.0002 

Cohesive-in  adhesive 

RB1B-B23-51.1 

12.3 

0.0002 

Cohesive-in  adhesive 

Average 

10.7 

Std.  Dev. 

1.3 

M-12 


TABLE  M.  12 

EFFECT  OF  PRIMER  THICKNESS  DATA,  INDIVIDUAL  FLOATDJG 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Primer 

Specimen 

Peel  Strength 

Thickness 

Number 

m 

in 

Failyrs.MQds 

RB1B-B23-47-3 

7.8 

0.0002 

Cohesive-in  primer 

RB1B-B2348-2 

7.0 

0.0002 

Cohesive-in  primer 

RB1B-B23-49-1 

6.4 

0.0002 

Cohesive-in  primer 

RB1B-B23-50-3 

7.2 

O.OC02 

Cohesive-in  primer 

RB1B-B23-51-2 

8.3 

0.0002 

Cohesive-in  primer 

Average. 

7.3 

Std.  Dev. 

0.7 

M-13 


APPENDIX  N 


RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF 
ADHESIVE  GLUELINE  THICKNESS 


N-1 


TABLE  N.l 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Numtei 

Lap  Shear 
Strength 
psi 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-14-2 

4063 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-14.7 

4016 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-15-4 

4208 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-16-1 

3845 

0.008 

Cohesive-in  adhesive 

RB1B-A23-16.5 

4568 

0.007 

Adhesive-primer  to  metal 

RBiB-A23-I7-6 

4462 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-20-3 

4899 

0.006 

Adhesive-primer  to  metal 

RB1B-A23.29-4 

4213 

0.006 

Adhesive-primer  to  metal 

RBlB‘A23-33-3 

4379 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-33.7 

4289 

0.005 

Adhesive-primer  to  metal 

Average 

4294 

Std.  Dev. 

138 

TABLE  N.2 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  200°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Number 

Lap  Shear 
Strength 

m 

RB1B-A23-14-1 

2966 

RB1B-A23-15-6 

2988 

RB1B-A23-16-7 

3019 

RB1B-A23-17-1 

2946 

RBlB-A23-i7*4 

3090 

RB1B-A23-20-2 

3061 

RBIB.A23-20-7 

3112 

RB1B-A23-29-6 

3222 

RB1B-A23-33-2 

3254 

RBlB-A23-33-t> 

3146 

Average 

3081 

Std.  Dev. 

72 

Glueline 

Thickness 

in 

Failuis-Modg 

0.007 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0.007 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0.006 

Cohesive-in  adhesive 

0.005 

Cohesivc-in  adhesive 

0.005 

Cohesive-in  adhesive 

0.005 

Cohesive-in  adhesive 

N-3 


TABLE  N.3 


EFFECT  OF  GLUELINE  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  -65T 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Number 

Lap  Shear 
Strength 
csi 

Glueline 

Thickness 

in 

Failure  Mode 

RB1B-A23-14-4 

4273 

0.005 

Adhesive-primer  to  metal 

RBlB-A23-i5-2 

4207 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-15-7 

4257 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-16-4 

4330 

0.005 

Adhesive-primer  to  metal 

RB1B-A23-17-2 

3953 

0.006 

Cohesive-in  adhesive 

RB1B-A23-2(U 

4419 

0.006 

Adhesive-primer  to  metal 

RB1B-A23-20-6 

3883 

0.008 

Cohesive-in  adhesive 

RB1B-A23.29-1 

4188 

0.007 

Adhesive-primer  to  metal 

RBIB-A23-29-3 

4281 

0.006 

Adhesive-primer  to  metal 

P£lB-A23-33-5 

4233 

0.005 

Adhesive-primer  to  metal 

Average 

4203 

Std.  Dev. 

102 

N-4 


TABLE  N.4 


EFFECT  OF  GLUELINE  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Lap  Shear 
Strength 

Number 

psi 

RB1B-A05-190-1 

4827 

RB1B-A05-19(M 

3880 

RB1B-A05- 190-7 

4108 

RB1B-A05-191-3 

3347 

RBIB-A05-191-6 

3937 

Average 

4020 

Std.  Dev. 

188 

Glueline 

Thickness 

in 

Failure  Mode 

0.018 

Adhesive-primer  to  metal 

0.015 

Cohesive-in  adhesive 

0.021 

Adhesive-primer  to  metal 

0.014 

Cohesive-in  adhesive 

0.018 

Adhesive-primer  to  metal 

N-5 


TABLE  N.5 

EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  2(X)°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Numtzfic 

Lap  Shear 
Strength 
psi 

RB1B-A05- 190-2 

3178 

RB1B-A05- 190-5 

3114 

RB1B-A05.191-1 

3082 

RB1B-A05-191-4 

3069 

RB1B-A05-191-7 

3155 

Average 

3120 

Std.  Dev. 

41 

Glueline 

Thickness 

in 

Failure  Mode 

0.019 

Cohesive-in  adhesive 

0.014 

Cohesive-in  adhesive 

0.014 

Cohesive-in  adhesive 

0.014 

Cohesive-in  adhesive 

0.019 

Cohesive-in  adhesive 

N-6 


TABLE  N.6 

EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Number 

psi 

in 

Failure  Mode 

RB1B-A05-190-3 

4676 

0.017 

Adhesive-primer  to  metal 

RB1B-A05- 190-6 

3584 

0.016 

Cohesive-in  adhesive 

RB1B-A05-191-2 

3563 

0.014 

Cohesive-in  adhesive 

RBlB-A05-i91-5 

3937 

0.016 

Cohesive-in  adhesive 

RBIB-A05.191-8 

3159 

0.019 

Cohesive-in  adhesive 

Average 

3790 

Std  Dev. 

92 

N-7 


TABLE  N.7 


EFFECT  OF  GLUELINE  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Number 

Uqp  Shear 
Strength 
psi 

Glueline 

Thickness 

in 

Eailui£..Mgdg 

RB1B-A05-188-1 

5529 

0.001 

Adhesive-primer  to  metal 

RB1B-A05- 188-4 

5416 

0.001 

Adhesive-primer  to  metal 

RB1B-A05-188-7 

5496 

0.002 

Adhesive-primer  to  metal 

RB1B-A05- 189-3 

5806 

0.001 

Adhesive-primer  to  metal 

RB1B-A05-189-6 

4857 

0.002 

Adhesive-prin»r  to  metal 

Average 

5401 

Std.  Dev. 

178 

N-8 


TABLE  N.8 


EFFECT  OF  GLUELINE  THICKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  2(X)°F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Lap  Shear 
Strength 

Numbgr 

m 

RB1B-A05-188-2 

3716 

RBlB>A05-188-5 

3569 

RB1B-A05-189-1 

3776 

RB1B*A05- 189-4 

3846 

RBIB-A05-189-7 

3824 

Average 

3740 

Std,  Dev. 

92 

Glueline 

Thickness 

in 

Failure  Mode 

0.001 

Cohesive-in  adhesive 

0.001 

Cohesive-in  adhesive 

0.001 

Cohesive-in  adhesive 

0.001 

Cohesive- in  adhesive 

0.002 

Cohesive-in  adhesive 

TABLE  N.9 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

psi 

in 

Failure  Mode 

RB1B-A05-188-3 

4518 

0.001 

Adhesive-primer  to  metal 

RB1B-A05- 188-6 

4375 

0.002 

Adhesive-primer  to  metal 

RB1B-A05-189-2 

5376 

0.001 

Adhesive-primer  to  metal 

RB1B-A05-189-5 

4771 

0.002 

Adhesive-primer  to  metal 

RBIB-A05-189-8 

5224 

0.002 

Adhesive-primer  to  naetal 

Average 

4853 

Std,  Dev. 

123 

TABLE  N.  10 

EFFECT  OF  GLUEI JNE  TfflCKNE3S  DATA,  1NDI\TDUAI.  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Numbst 

m 

in 

RB1B>B05-20M 

10,3 

0.004 

Cohesive-in  primer 

RB1B-B05-201-2 

13.5 

0.004 

Cohesive-in  primer 

RB1B-B05-201-3 

11.9 

0.004 

Cohesive-in  primer 

RB1B-B05-201-4 

15.5 

0.004 

Cohesive-in  primer 

RB1BB05-201-5 

13.6 

0.004 

Cohesive-in  primer 

Average 

12,9 

SuL  Dev. 

2.0 

N-11 


TABLE  N.  11 

EFFECT  OF  GLUELINE  THICKNESS  DATA.  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  200°F 
FOR  PRODUCTION  BA7CH  0010 


Glueline 

Specimen 

P^iel  Strength 

Thickness 

Mitiaba 

m 

in 

FailureMode 

RBIB-B05-200-1 

12.2 

0.004 

Cohesivc-in  adhesive 

RB1B-B05-200-2 

12.3 

0.004 

Cohesive-in  adhesive 

RBiB-B05-200-3 

9.8 

0.005 

Cohcsivc-in  adhesive 

RBIB-B05-2004 

9.5 

0.005 

Cohesive-in  adhesive 

RB1B-B05-200-5 

8.6 

0.005 

Cohesive-in  adhesive 

Average 

10.4 

Std.  Dev. 

1.7 

TABLE  N.  12 


EFFECT  OF  GLUELIME  THICKNESS  DATA,  INDIV  iDUAL  FLOATING 
ROLLER  PEEL  SPECIMZN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Mymbsr 

m 

in 

Failure  Mode 

RB1B-B05-I99-1 

11.2 

0.004 

Cohesive-in  primer 

RB1B-B05- 199-2 

13.0 

0.005 

Cohesive-in  primer 

RB1B-B05- 199-3 

11.5 

0.005 

Cohesive-in  primer 

RB1B-B05-199-4 

12.0 

0.005 

Cohesive-in  primer 

RB1B-B05- 199-5 

14.7 

0.005 

Cohesive-in  primer 

Average 

12.5 

Std.  Dev. 

1.5 

N-13 


TABLE  N.  13 


EFFECT  OF  GLUELINE  THICKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Niimbgr 

m 

in 

Failure  Mode 

RB1B-B05-196-1 

15.4 

0.006 

Cohesive-in  primer 

RB1B-B05-196-4 

13.9 

0.007 

Cohesive-in  primer 

RB1B-B05-197-2 

9.8 

0.006 

Cohesive-in  primer 

RB1B-B05-197-5 

9.7 

0.006 

Cohesive-in  primer 

RB1BB05-198-3 

13.7 

0.006 

Cohesive-in  primer 

Average 

12.5 

Std.  Dev. 

2.6 

N-14 


TABLE  N.14 


EFFECT  OF  GLUELINE  THICKNESS  DATA,  INDIVIDU,\L  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  200°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

m 

in 

Failure  Mode 

RB1B-B05- 196-2 

13.0 

0.007 

Cohesive-in  primer 

RB1B-B05-196-5 

13.7 

0.007 

Cohesive-in  primer 

RB1B-B05-197-3 

9.1 

0.007 

Cohesive-in  primer 

RB1B-B05-198-1 

12.4 

0.005 

Cohesive-in  primer 

RB1B-B05-1984 

13.4 

0.006 

Cohesive-in  primer 

Average 

12.3 

Std.  Dev. 

i.8 

N-15 


TABLE  N.  15 

EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  -65T 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Nymbet 

m 

m 

EaiUire  Mode 

RB1B-B05- 196-3 

11.5 

0.008 

Cohesive-in  primer 

RB1B-B05-197-1 

9.3 

0.006 

Cohesive-in  primer 

RB1B-B05-197-4 

8.7 

0.007 

Cohesive-in  primer 

RBJB-B05-198-2 

9.0 

0.006 

Cohesive-in  primer 

RB1B-B05- 198-5 

8.4 

0.006 

Cohesive-in  primer 

Average 

9.4 

Std.  Dev. 

1.2 

TABLE  N.  16 

EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  75°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

m 

in 

Failure  Mode 

RB1B-B05- 180-1 

14.8 

0.009 

Cohesive-in  primer 

RB1B-B05-180-4 

12.3 

0.011 

Cohesive-in  primer 

RB1B-B05-181-2 

15.3 

0.010 

Cohesive-in  primer 

RB1B-B05-181-5 

16.1 

0.009 

Cohesive-in  primer 

RB1B.B05-182-3 

14.3 

0.010 

Cohesive-in  primer 

Average 

14.6 

Std.  Dev. 

1.4 

N-17 


TABLE  N.  17 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  200T 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Mumbgt 

ELI 

in 

Eailyrg  Mods 

RB1B-B05-180-2 

13.9 

0.010 

Cohesive-in  primer 

RB1B-B05-180-5 

13.2 

0.010 

Cohesive-in  primer 

RB1B-B05-181-3 

14.3 

0.011 

Cohesive-in  primer 

RB1B-B05-182-1 

11.4 

0.008 

Cohesive-in  primer 

RB1B-B05-182-4 

10.7 

0.010 

Cohesive-in  primer 

Average 

12.1 

Std.  Dev. 

1.9 

TABLE  N.  18 


EFFECT  OF  GLUELINE  THICKNESS  DATA.  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Number 

m 

ia 

Failure  Mode 

RB1B-B05- 180-3 

10.2 

0.010 

Cohesive-in  primer 

RB1B-B05-181-1 

12.6 

0.009 

Cohesive-in  primer 

RB1B-B05-181-4 

11.5 

0.011 

Cohesive-in  primer 

RB1B-B05-182-2 

12.0 

0.010 

Cohesive-in  primer 

RB1B-B05- 182-5 

12.7 

0.009 

Cohesive-in  primer 

Average 

11.8 

Std.  Dev. 

1.0 

N-19 


TABLE  N.  19 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  75“F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Peel  Strength 

Thickness 

Humbsi 

ELI 

in 

Failure  Mode 

RB1B-B05-183-1 

15.9 

0.020 

Cohesive-in  primer 

RB1B-B05- 184-1 

15.1 

0.021 

Cohesive-in  primer 

RB1B-B05-185-1 

13.8 

0.021 

Cohesive-in  primer 

RB1B-B05- 185-5 

12.6 

0.021 

Cohesive-in  primer 

RB1B-B05-186.5 

15.3 

0.023 

Cohesive-in  primer 

Average 

14.5 

Std,  Dev. 

1.3 

N-20 


TABLE  N.20 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROLLER  PEEL  SPECIMEN  STRENGTH  AT  200T 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Peel  Strength 

Number 

ELI 

RB1B-B05-183-2 

9.0 

RB1B-B05-184-2 

8.1 

RB1B-B05-185-2 

9.5 

RB1B-B05-186-1 

9.1 

RBIB-B05-187-1 

6.9 

Average 

8.4 

Std.  Dev. 

1.1 

Glueline 

Thickness 

m 

Failure  Mode 

0.018 

Cohesive-in  primer 

0.018 

Cohesive-in  primer 

0.020 

Cohesive-in  primer 

0.022 

Cohesive-in  primer 

0.021 

Cohesive-in  primer 

N-21 


TABLE  N.21 


EFFECT  OF  GLUELINE  TfflCKNESS  DATA,  INDIVIDUAL  FLOATING 
ROII^  PEEL  SPECIMEN  STRENGTH  AT  -65°F 
FOR  PRODUCTION  BATCH  0010 


Glueline 

Specimen 

Feel  Strength 

Thickness 

liymber 

m 

in 

MuES-Mods 

RBiB-B05-183-5 

15.5 

0.019 

Cohesive-in  primer 

RB1B-B05-184-5 

16.8 

0.019 

Cohesive-in  primer 

RBIB-BOS- 185-4 

16.8 

0.020 

Cohesive-in  primer 

RBlB-305-186-2 

12,9 

0.023 

Cohesive-in  primer 

RBIB-B05-187.5 

12.9 

0.022 

Cohesive-in  primer 

Average 

15.0 

Std.  Dev. 

2.0 

N-22 


APPENDIX  O 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF  OVERLAP  LENGTH 


0-1 


TABLE  0.1 


EFFECT  OF  OVERLAP  LENGTH.  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75“F 
FOR  PRODUCTION  BATCH  0010 


Specimen 

Lq)  Shear 
Strength 

RSi 

Overlap  Length 

in 

EailuK-Modg 

RB1B-A23-14.2 

4063 

0.50 

Adhesive-primer  to  metal 

RB1B-A23-14-7 

4016 

0.50 

Adhesive-primer  to  metal 

RBIB-A23-15-4 

4208 

0.51 

Adhesive-primer  to  metal 

RB1B-A23>16-1 

3845 

0.50 

Cohesivc-in  Adhesive 

RB1B-A23-1^5 

4568 

0.50 

Adhesive-primer  to  metal 

RB1B-A23-17-6 

4462 

0.50 

Adhesive-primer  to  metal 

RB1B-A23-20-3 

4899 

0.51 

Adhesive-primer  to  metal 

RB1B-A23-294 

4213 

0.50 

Adhesive-primer  to  metal 

RBIB-A23-33-3 

4379 

0.49 

Adhesive-primer  to  metal 

RB1B-A23-33-7 

4289 

OiM) 

Adhesive-primer  to  metal 

Average 

4294 

Std.  Dev. 

138 

0-2 


TABLE  0.2 


EFFECT  OF  OVERLAP  LENGTH,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75°F 
FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Tensile  Lap 

Specimen  Shear  Strength  Overlap  Length 


Mumbsi 

ssi 

in 

Eftilure-Mods 

RB1B-A06- 125-1 

3275 

0.991 

Cohesive-in  Adhesive 

RB1B.A06-125-2 

3170 

0.995 

Cohesive-in  Adhesive 

RB1B-A06-125-3 

3280 

0.992 

Cohesive-in  Adhesive 

RB1B-A06-125-4 

3588 

1.007 

Cohesivc-in  Adhesive 

RBIB-A06- 125-5 

3615 

0.991 

Cohesive-in  Adhesive 

RB1B-A06- 125-6 

3557 

0.996 

Cohesivc-in  Adhesive 

RBIB-A06-125-7 

3600 

0.998 

Cobesivc-in  Adhesive 

Average 

3486 

Sul  Dev. 

76 

0-3 


TABLE  0.3 


EFFECT  OF  OVERLAP  LENGTH,  INDIVmUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75°F 
FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Spacimen 

Teij-^le  Lap 
Si»ar  Strssgth 

psi 

1846 

126-2 

1832 

RBiB-At)6-426-3 

1818 

RB1B-A06-12M 

1838 

RBIB-A06-126-5 

1806 

RB1B-A06- 126-6 

1785 

RB1B-A06- 126-7 

1791 

Average 

1817 

Std.  Dev. 

13 

Overlap  Length 
iA 

Failure  Mode 

2.01 

Cohesive-in  Adhesive 

2.01 

Cohesive-in  Adhesiv  i 

2.01 

Cohesive-in  Adhesive 

2.01 

Cohesive-in  Adliesive 

2.01 

Cohesivc-in  Adhesive 

2.01 

Cohesivc-in  Adhesive 

2.01 

Coliesive-in  Adliesivc 

0-4 


TABLE  0.4 


EFFECT  OF  OVERLAP  LENGTH,  INDIVIDUAL  TENSILE 
LAP  SHEAR  SPECIMEN  STRENGTH  AT  75°F 
FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Number 

Tensile  Lap 
Shear  Strength 
RSi 

RB1B-A06-1244 

2372 

RB1B-A06- 124-2 

2338 

RB1B-A06- 124-3 

2328 

RBiB-A06-l24-4 

2376 

RBlB-A06-i24-5 

2365 

RB1B-A06-124-6 

2425 

RElB-A(^124-7 

2452 

Average 

2372 

Std.  Dev. 

15 

Overlap  Length 
in 

Failure  Mode 

1.45 

Cohesive-in  Adhesive 

1.45 

Cohesive-in  Adhesive 

1.45 

Cohesive-in  Adhesive 

1.45 

Cohesive-in  Adhesive 

1.45 

Cohesivc-in  Adhesive 

1.45 

Cohesivc-in  Adhesive 

1.45 

Cohesive-iu  Adhesive 

0-5 


APPENDIX  P 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
FOR  FLOATING  ROLLER  PEEL  AFTER 
EXPOSURE  TO  350T 


P-1 


TABLE  P.l 


EFFECT  OF  350°F  EXPOSURE.  INDIVIDUAL 
FLOATING  ROLLER  PEEL  SPECIMEN  STRENGTH 
AT  75°F  FOR  EA  9394  ADHESIVE 
BATCH  NO.  0010 


Specimen 

Number 

ExpOSMIg 

Floating  Roller  Peel 

m 

EailyrgMods 

i^iB-B2347-l 

As  Cured 

9.9 

Cohesive-in  Primer 

RB1B-B2348-3 

As  Cured 

7.6 

Cohesive-in  Primer 

RB1B-B23-49-2 

As  Cured 

7.9 

Cohesive-in  Primer 

RB1B-B23-50-1 

As  Cured 

10.3 

Cohesive-in  Primer 

RB1B-B23-51.3 

As  Cured 

13.5 

Cohesive-in  Primer 

Average 

9.9 

Std.  Dev. 

2.4 

P-2 


TABLE  P.2 


EFFECT  OF  350°F  EXPOSURE.  INDIVIDUAL 
FLOATING  ROLLER  PEEL  SPECIMEN  STRENGTH 
AT  200°F  FOR  EA  9394  ADHESIVE 
BATCH  NO.  0010 


Specimen 

Numbgr 

Expasuts 

Floating  Roller  Peel 
ELI 

Failure  Mode 

RB1B-B23-47-2 

As  Cured 

10.0 

Cohesive-in  Adhesive 

RB1B-B23-48-1 

As  Cured 

9.2 

Cohesive-in  Adhesive 

RBIB-B23-49-3 

As  Cured 

10.1 

Cohesive-in  Adhesive 

RBIB-B23-50-2 

As  Cured 

11.6 

Cohesive-in  Adhesive 

RB1B-B23-51-1 

As  Cured 

12.3 

Cohesive-in  Adhesive 

Average 

10.6 

Sid.  Dev. 

1.3 

P-3 


TABLE  P.3 


EFFECT  OF  350°F  EXPOSURE,  INDIVIDUAL 
FLOATING  ROLLER  PEEL  SPECIMEN  STRENGTH 
AT  75“F  FOR  EA  9394  ADHESIVE 
BATCH  NO.  0010 


Specimen 

Kumlzsi 

Exposure 

Floating  Roller  Peel 

m 

Failure  Mode 

RB1B-B08- 119-1 

2  hrs  @  350“F 

8.9 

Cohesive-in  Primer 

RB1B-B08-119-3 

2  hrs  @  350T 

7.1 

Cohesive-in  Primer 

RB1B-B08-119-5 

2  hrs  @  350“F 

6.5 

Cohesive-in  Primer 

RB1B-B08-120-2 

2hrs@  350“F 

9.7 

Cohesive-in  Primer 

RBIB.B08-120-4 

2hrs®  350T 

9.7 

Cohesive-in  Primer 

Average 

8.4 

Std.  Dev. 

1.5 

P-4 


TABLE  P.4 


EFFECT  OF  350°F  EXPOSURE,  INDIVIDUAL 
FLOATING  ROLLER  PEEL  SPECIMB.N  STRENGTH 
AT  200°F  FOR  EA  9394  ADHESIVE 
BATCH  NO.  0010 


Specimen 

Number 

Exposure 

Floating  Roller  Peel 

PU 

Failure  Mode 

RB1B-B08-119-2 

2  hrs  @  350“F 

3.4 

Cohesive-in  Adhesive 

RB1B-B08-119-4 

2  hrs  @  350T 

4.1 

Cohesive-in  Adhesive 

RBIB-B08-120-1 

2  hrs  @  350“F 

5.2 

Cohesive-in  Adhesive 

RBIB-BOS- 120-3 

2  hrs  @  350T 

5.1 

Cohesivc-in  Adhesive 

RB1B-B08- 120-5 

2  hrs  @  350°F 

4.9 

Cohesivc-in  Adhesive 

Average 

4.6 

Std.  Dev. 

0.7 

TABLE  P.5 


EFFECT  OF  350°F  EXPOSURE,  INDIVIDUAL 
FLOATING  ROLLER  PEEL  SPECIMEN  STRENGTH 
AT  75“F  FOR  EA  9394  ADHESIVE 
BATCH  NO.  0010 


Specimen 

Numbsi: 

Exposure 

Floating  Roller  Peel 

ai 

Failure  Mode 

RBlB-B08-121-i 

16  hrs  @  350T 

3.8 

Cohesive-in  Adhesive 

RB1B-B08-I21-3 

16hrs@  350‘*F 

3.7 

Cohesive-in  Adhesive 

RB1B-B08-121-5 

16  hrs  @  350“F 

4,0 

Cohesive-in  Adhesive 

RBIB-BOS- 122-2 

16hrs@3S0“F 

4.8 

Cohesivc-in  Adhesive 

RB1B-B08- 122-4 

16hfs@  350“F 

4.7 

Cohesivc-in  Adhesive 

Average 

4.2 

Std.  Dev. 

0.5 

P-6 


TABLE  P.6 


EFFECT  OF  350°F  EXPOSURE.  INDIVIDUAL 
FLOATING  ROLLER  PEEL  SPECIMEN  STRENGTH 
AT  200°F  FOR  EA  9394  ADHESIVE 
BATCH  NO.  0010 


Specimen 

limnbfic 

Exposure 

Floating  Roller  Peel 
ELI 

Eailyrg  Mode. 

RBIB-B08-121-2 

16hrs@  350T 

1.4 

Cohesive-in  Adhesive 

RB1B-B08-I21-4 

16  hrs  @  350“F 

1.5 

Cohesive-in  Adhesive 

KB  IB-B08- 122-1 

16hrs@350“F 

1.8 

Cohesive-in  Adhesive 

RB1B-B08- 122-3 

16hrs@350°F 

1.9 

Cohesive-in  Adhesive 

RBIB-B08- 122-5 

16hrs®  350“F 

1.8 

Cohesive-in  Adhesive 

Average 

1.7 

Sid.  Dev. 

0.2 

P-7 


APPENDIX  Q 


RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF  THERMAL  PULSE 
ON  TENSILE  LAP  SHEAR  AND  FLOATING 
ROLLER  PEEL  STRENGTH 


Q-J 


TABLE  Q.l 

INDIVIDUAL  EA  9394  ADHESIVE  TENSILE  LAP  SHEAR 
STRENGTHS  AT  75®?  AFTER  THERMAL  PULSE 


Specimen 

Numi?gf 

Shear 

Strength 

csi 

Glueline 

Thickness 

in 

Fail  ure  Mode 

RB1B-A14-8M 

4996 

0.003 

Adhesive-Primer  to  Metal 

RB1B-A14-81-2 

4495 

0.003 

Adhesive-Primer  to  Metal 

RBiB-A14-81-3 

4955 

0.003 

Adhesive-Primer  to  Metal 

RB1B-A14-8I-4 

4887 

0.003 

Adhesive-Primer  to  Metal 

RB1B-A14-81-5 

4712 

0.003 

Adhesive-Primer  to  Metal 

RBlB>A14-8i-6 

4278 

0.003 

Adhesive-Primer  to  Metal 

RBlB*A14.81-7 

4819 

0.003 

Adhesive-Primer  to  Metal 

Average 

4773 

Std.  Dev. 

235 

Q-2 


TABLE  Q.2 

INDIVIDUAL  EA  9394  ADHESIVE  TENSILE  LAP  SHEAR 
STRENGTHS  AT  75“F  AFTER  30  DAYS  AT  140°F 
AND  95-100%  R,H.  THEN  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Lap  Shear 
Strength 

Muailacr 

csi 

RBIB-A14-83-1 

3638 

RBIB-A14-83-2 

3848 

RBIB-A 14-83-3 

3644 

RBIB-A 14-83-4 

3625 

RB1B-A14-83.5 

3476 

RB1B-A14-83-6 

3767 

RBlB-A  14-83-7 

3607 

Average 

3658 

Std.  Dev. 

57 

Glueline 

Thickness 

m 

EaUuK-Mods 

0.003 

Cobesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesivc-in  Adhesive 

0.003 

Cohesive-in  Adlwsivc 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

Q-3 


TABLE  Q.3 

INDIVIDUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75°F 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

psi 

in 

Failure  Mode 

RBIB-A14-105-1 

4370 

0.005 

Coliesive-in  Adhesive 

RBlB-Al4-i05-2 

4404 

0.004 

Cohesive-in  Adhesive 

RB1B-A14-105-3 

4412 

0.004 

Cohesive-in  Adhesive 

RB1B-A14-1054 

4567 

0.005 

Cohesivc-in  Adhesive 

RBIB-A 14- 105-5 

4377 

0.004 

Cohesive-in  Adhesive 

RB1B-A14-105-6 

4367 

0.004 

Cohesivc-in  Adhesive 

RBIB-A14-105-7 

4964 

0.004 

Cohesive-in  Adhesive 

Average 

4494 

Sm.  Dev. 

68 

TABLE  Q.4 

INDIVIDUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 


Specimen 

Number 

Lap  Shear 
Strength 
psi 

RB1B-A14-106-1 

4370 

RB1B-A14-106-2 

4379 

RB1B-A14- 106-3 

4408 

RBIB-A 14- 106-4 

4499 

RB1B-A14- 106-5 

4289 

RB1B-A14-106.6 

4545 

RBlB-A  14- 106-7 

4474 

Average 

4423 

Std.  Dev. 

92 

Glueline 

Thickness 

is 

Failure  Mode 

0.005 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

TABLE  Q.5 

INDIVIDUAL  AUTOCLAVE  CURED  FM  30C  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75°F 
AFTER  BEING  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Number 

Lap  Shear 
Strength 

m 

RB1B-A14- 107-1 

4088 

RB1B-A14-107-2 

4204 

RBIB-A 14- 107-3 

4113 

RBIB-A 14- 107-4 

4370 

RB1B-A14-107.5 

4093 

RB1B-A14-107-^ 

3961 

RB1B-A14-107 

4276 

Average 

4158 

$td.  Dev. 

104 

Glueline 

Thickness 

in 

Failure  Mode 

0.003 

Cohesive-in  Adhesive 

0.004 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.004 

Cohesive-in  Adhesive 

0.004 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.004 

Cohesive-in  Adhesive 

Q-6 


TABLE  Q.6 

WDIVIDUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75"? 
AFTER  30  DAYS  AT  i40T  AND  95-100%  R.H. 
THEN  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Lap  Shear 
Strengrh 

Nmniisr 

Pii 

RBIB-A 14- 108-1 

5109 

RB1B-A14-108-2 

4856 

RB1B-A14-108-3 

4716 

RB1B-A14-108-4 

4717 

RB1B-A14-108-5 

4706 

RB1B-A14-108-6 

4876 

RBlB-A  14- 108-7 

4841 

Average 

4832 

Std.  Dev. 

106 

Glueline 

Thickness 

la 

Failure  Mode 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0003 

Cohesivc-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adl^sive 

TABLE  Q.7 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75°F 


Specimen 

Numbfit 

Lap  Shear 
Strength 
psi 

RBIB-A 14- 109-1 

4192 

RBlB-A^4-109-2 

4223 

RB1B-A14-109-3 

4282 

RB1B-A14-109-4 

4186 

RB1B-A14-109-5 

4300 

rJ3lB-A14-V^-6 

4283 

REin-Al4-109-7 

4299 

Average 

4252 

eitd.  Dev. 

‘7 

Gluelme 

Thickness 

in 

Failure  Mode 

0.008 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

Q-8 


TABLE  Q.8 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Number 

psi 

in 

Failure  MQdg 

RBIB-A 14- 110-1 

4162 

0.007 

Cohesive-in  Adhesive 

RBia-A14- 110-2 

4423 

0.007 

Cohesive-in  Adhesive 

RB1B-A14-1I0-3 

4283 

0.006 

Cohesive-in  Adhesive 

RB1B-A14-U0-4 

4412 

0.006 

Cohesive-in  Adhesive 

RBlB-A14-n0-5 

4351 

0.006 

Cohesive-in  Adhesive 

RB1B-A14-110-6 

4419 

0.006 

Cohesive-in  Adhesive 

RB1B-A14-110-7 

4306 

0.006 

Cohesive-in  Adhesive 

Average 

4337 

Std.  Dev. 

94 

Q-9 


TABLE  Q.9 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75T 
AFTER  BEING  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Lap  Shear 
Strength 

liumbfii 

psi 

RBlB-A14-ni-l 

3690 

RB1B-A14-111-2 

3732 

RB1B-A14-111-3 

3861 

RBlB-AI4-m-4 

3573 

RB1B-A14-111-5 

3838 

RB1B.A14-111-6 

3838 

RB1B-A14-1U-7 

3850 

Average 

3769 

Std.  Dev. 

68 

Glueline 

Thickness 

in 

Failure  Mode 

0.004 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.002 

Cohesive-in  Adhesive 

0.002 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

0.003 

Cohesive-in  Adhesive 

Q-10 


TABLE  Q.IO 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
TENSILE  LAP  SHEAR  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 

THEN  SUBJECTED  TO  THERMAL  PULSE 


Lap  Shear 

Glueline 

Specimen 

Strength 

Thickness 

Number 

psi 

in 

Failure  Mode 

RBlB-A14-n2-l 

3805 

0.004 

Cohesive-in  Adhesive 

RBlB-Al4-n2-2 

3885 

0.003 

Cohesive-in  Adhesive 

RB1B-A14-112-3 

4079 

0.003 

Cohesive-in  Adhesive 

RBIB-A 14- 112-4 

4017 

0.002 

Cohesive-in  Adhesive 

RB1B-A14-112-5 

4207 

0.002 

Cohesive-in  Adhesive 

RBlB-A  14- 112-6 

4231 

0.002 

Cohesive-in  Adhesive 

RBlB-A  14- 112-7 

4136 

0.003 

Cohesive-in  Adhesive 

Average 

4051 

Std.  Dev. 

112 

Q-ll 


TABLE  Q.  11 

INDIVIDUAL  EA  9394  ADHESIVE  FLOATING 
ROLLER  PEEL  STRENGTHS  AT  75°F 
AFTER  THERMAL  PULSE 


Specimen 

Floating  Roller 
Peel 

Numbfii 

£L1 

RB1B-B14-77-1 

12-1 

RB1B-B14-77-2 

8.9 

RBIB-B 14-77-3 

8.4 

RBIB-B 14-77-4 

8.5 

RB1B-B14-77-5 

9.0 

Average 

9.4 

Std.  Dev. 

1.6 

Glueline 

Thickness 

in 

Failure  Mode 

0.012 

Cohesive-in  Adhesive 

0.012 

Cohesive-in  Adhesive 

0.013 

Cohesive-in  Adhesive 

0.013 

Cohesive-in  Adhesive 

0.013 

Cohesive-in  Adhesive 

Q-12 


TABLE  Q.  12 

INDIVIDUAL  EA  9394  ADHESIVE  FLOATING 
ROLLER  PEEL  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 
THEN  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Numbsi 

Floating  Roller 
Peel 

ELI 

RB1B-B14-  -1 

11.6 

RB1B-B14-  -2 

10.1 

RB1B-B14-  4 

9.0 

RB1B-B14-  -5 

9.7 

Average 

9.9 

Std.  Dev. 

1.1 

Glueline 

Thickness 

in 

Future  Mpdg 

0.013 

Cohesive-in  Adhesive 

0.013 

Cohesive-in  Adhesive 

0.012 

Cohesive-in  Adhesive 

0.013 

Cohesive-in  Adhesive 

0-13 


TABLE  Q.  13 

INDIVIDUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75°F 


Specimen 

Floating  Roller 
Peel 

£U 

RBIB-B 14-99-1 

26.2 

RBIB-B 14-99-2 

30.8 

R31B-B 14-99-3 

36.4 

RBlB-B  14-99-4 

33.7 

RBlB-B  14-99-5 

28.1 

Average 

31.0 

Std.  Dev. 

4.1 

Glueline 

Thickness 

in 

Failure  Mode 

0.006 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

TABLE  Q.  14 

INDIVroUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 


Specimen 

Floating  Roller 
Peel 

Numbsi 

m 

RB1B-B14-100-1 

26.7 

RBIB-B 14-100-2 

32.4 

RBIB-B 14-100-3 

38.1 

RB1B-B14-100-4 

36.2 

RB1B-B14-100-5 

30.9 

Average 

32.8 

Std.  Dev. 

4.5 

Glueline 

Thickness 

m 

Faihirs-Mode 

0.007 

Cohesive-in  Adhesive 

0.008 

Cohesive-in  Adhesive 

0.009 

Cohesive-in  Adhesive 

0.009 

Cohesive-in  Adhesive 

0.008 

Cohesive-in  Adhesive 

TABLE  Q.  15 

INDIVIDUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75T 
AFTER  THERMAL  PULSE 


Specimen 

Number 

Floating  Roller 
Peel 

m 

RB1B-B14-103-1 

25.7 

RB1B-B14-103-2 

32.0 

RBIB-B 14- 103-3 

37.9 

RB1B-B14-103-4 

36.8 

RB1B-B14-103-5 

31.1 

Average 

32.7 

StdDev. 

4.9 

Gluelinc 

Thickness 

in 

Failure  Mode 

0.006 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.006 

Cohesivc-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

Q-16 


TABLE  Q.  16 


INDIVIDUAL  AUTOCLAVE  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75°F 
after  30  DAYS  AT  140°F  AND  95-100%  R.H. 
THEN  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Floating  Roller 
Peel 

Numbfit 

m 

RB1B-B14-104-1 

25.3 

RBIB-B 14- 104-2 

31.4 

RBIB-B14.104-3 

38.0 

RBlB-B  14-104^ 

37.2 

RBlB-B  14-104-5 

30.5 

Average 

32.5 

Sul  Dev. 

5.2 

Glueline 

Thickness 

la 

FailuDE-Mfi^ 

0.005 

Cohesive-in  Adhesive 

0.005 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

0.006 

Cohcsivc-in  Adhesive 

0.005 

Cohcsivc-in  Adhesive 

Q-17 


TABLE  Q.17 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75“F 


Specimen 

Floating  Roller 
Peel 

Numbcir 

£U 

RBIB-Bl  1-1 13-1 

30.8 

RBIB-Bl  1-113-2 

30.4 

RB1B-B1M13-3 

27.9 

RBlB-Bl  1-1 13-4 

26.7 

RB1B-B1M13-5 

28.2 

Average 

28.4 

Std.  Dev. 

1.7 

Glueline 

Thickness 

in 

Failure  Mode 

0.009 

Cohesive-in  Adhesive 

0.010 

Cohesive-in  Adhesive 

0.010 

Cohesive-in  Adhesive 

0.010 

Cohesivc-in  Adhesive 

0.010 

Cohesivc-in  Adhesive 

Q-18 


TABLE  Q.  18 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 


Specimen 

Nmnber 

Floating  Roller 
Peel 

ELI 

RBIB-B 14-1 14-1 

32.2 

RBIB-B 14- 114-2 

26.0 

RB1B-B14-114-3 

27.5 

RBlB-B  14-1 14-4 

26.1 

RB1B-B14-114" 

29.5 

Average 

28.2 

Sfu.  Dev. 

2.6 

Glueline 

Tliickness 

in 

FailymMade. 

0.009 

Cohesive-in  Adhesive 

0.010 

Cohesive-in  Adhesive 

0.010 

Cohesive-in  Adhesive 

0.009 

Cohesive-in  Adhesive 

0.009 

Cohesive-in  Adhesive 

Q-19 


TABLE  Q.  19 

INDI\'n:>UAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75°F 
AFTER  THERMAL  PULSE 


Specimen 

Floating  RoUe 
Peel 

m 

RB1B-B14-117-1 

33.3 

RBIB-B 14-1 17-2 

33.2 

RBIB-E 14- 117-3 

30.8 

RBIB-B 14-1 17-4 

30.4 

RB1B-B14U7-5 

34.3 

Average 

32.4 

Std  Dev. 

1.7 

Glueline 

Thickness 

in 

Eailurs  Mqdg 

0.008 

Cohesive-in  Adhesive 

0.009 

Cohesive-in  Adhesive 

0.009 

Cohesive-in  Adhesive 

0.009 

Coherive-in  Adhesive 

0.008 

Cohesive-in  Adhesive 

Q-20 


TABLE  Q.20 

INDIVIDUAL  VACUUM  BAG  CURED  FM  300  ADHESIVE 
FLOATING  ROLLER  PEEL  STRENGTHS  AT  75°F 
AFTER  30  DAYS  AT  UO^F  AND  95-100%  R.H. 
THEN  SUBJECTED  TO  THERMAL  PULSE 


Specimen 

Floating  Roller 
Peel 

Numbfil 

m 

RBIB-B 14- 118-1 

33.8 

RB1B-B14-U8-2 

36.2 

RB1B-B14-U8-3 

32.2 

RB1B-B14-118^ 

32.2 

RB1B-B14-118-5 

39.9 

Average 

35.2 

Std.  Dev. 

3.2 

Glueline 

Thickness 

in 

Failure  Mode 

0.007 

Cohesive-in  Adhesive 

0.008 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.007 

Cohesive-in  Adhesive 

0.006 

Cohesive-in  Adhesive 

Q-21 


APPENDIX  R 


RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
FOR  THE  EFFECT  OF  ADHERENDS  ON  TENSILE 
LAP  SHEAR  STRENGTH 


TABLE  R.1 


TENSILE  LAP  SHEAR  STRENGTH  AT  75°F 
USING  7781  GLASS/EA  9396  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Uq)  Shear  Strength 

Numt?gr 

csi 

Failure  Mode 

RB1B-A07-93-1 

1737 

In  Laminate  First  Ply 

RB1B-A07-93-4 

1963 

In  Laminate  First  Ply 

RB1B-A07-93-7 

1860 

In  Laminate  First  Ply 

RB1B-A07-93-10 

1834 

In  Laminate  First  Ply 

RB1B-A07-94-3 

2466 

In  Laminate  First  Ply 

RBIB-AO7.94-6 

2077 

In  Laminate  First  Ply 

RB1B-A07-94-9 

2157 

In  Laminate  First  Ply 

RBIB-A07-95-2 

1903 

In  Laminate  First  Ply 

RBIB-A07-95-5 

2259 

In  Laminate  First  Ply 

RB1B-A07-95-8 

2289 

In  Laminate  First  Ply 

Average 

2095 

Std.  Dev. 

106 

R-2 


TABLE  R.2 

TENSILE  LAP  SHEAR  STRENGTH  AT  200°F 
USING  7781  GLASS/EA  9396  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Numbfic 

psi 

Eailui9-M.Qdg 

RBIB-A07-93-2 

2014 

In  Laminate  First  Ply 

RB1B-A07-93-5 

2009 

In  Laminate  First  Ply 

RB1B-A07.93-8 

1572 

In  Laminate  First  Ply 

RB1B-A07-94-1 

1502 

In  Laminate  First  Ply 

RB1B-A07-94-4 

1680 

In  Laminate  First  Ply 

RBlB^A07-94-7 

1844 

In  Laminate  First  Ply 

RB1B-A07-94-10 

1607 

In  Laminate  First  Ply 

RB1B-A07-95-3 

1903 

In  Laminate  First  Ply 

RBIB-A07-95-6 

1620 

In  Laminate  First  Ply 

RBlB*A07-95-9 

1797 

In  Laminate  First  Ply 

Average 

1755 

Std.  Dev. 

141 

R-3 


TABLE  R.3 

TENSILE  LAP  SHEAR  STRENGTH  AT  -65“r 
USING  7781  GLASS/EA  9396  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Number 

m 

Failure  Mode 

RB1B-A07-93-3 

1896 

In  Laminate  First  Ply 

RB1B-A07-93-6 

2428 

In  Laminate  First  Ply 

RB1B-A07-93-9 

2321 

In  Laminate  First  Ply 

RB1B-A07-94-2 

3034 

In  Laminate  First  Ply 

RB1B-A07-94-5 

2062 

In  Laminate  First  Ply 

RB1B-A07-94-8 

2382 

In  Laminate  First  Ply 

RB1B-A07.95-1 

2256 

In  Laminate  First  Ply 

RBlB-A07-95^ 

2379 

In  Laminate  First  Ply 

RB1B-A07.95-7 

2188 

In  Laminate  First  Ply 

RB1B-A07-95-10 

2392 

In  Laminate  First  Ply 

Average 

2334 

StdDev. 

121 

R-4 


TABLE  R.4 

TENSILE  LAP  SHEAR  STRENGTH  AT  75°F 
USING  W133  GRAPHTTE/EA  9396  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

I2Si 

Failure  Mode 

RB1B-A07-39-3 

2864 

In  Laminate  First  Ply 

RB1B-A07-39-6 

4320 

In  Laminate  First  Ply 

RB1B-A07-39-9 

4440 

In  Laminate  First  Ply 

RB1B-A07-40-2 

4144 

In  Laminate  First  Ply 

RB1B-A07-40-5 

4137 

In  Laminate  First  Ply 

RB1B-A0740-8 

4506 

In  Laminate  First  Ply 

RBIB-A07-40-U 

4408 

In  Laminate  First  Ply 

Average 

4117 

Std.  Dev, 

153 

R-5 


TABLE  R.5 

TENSILE  LAP  SHEAR  STRENGTH  AT  200T 
USING  W133  GRAPHTTE/EA  9394  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Number 

psi 

Failure  Mode 

RB1B-A07-39-1 

2776 

In  Laminate  First  Ply 

RB1B-A07-39-4 

2546 

In  Laminate  First  Ply 

RB1B-A07-39-7 

3115 

In  Laminate  First  Ply 

RBIB-AO7.39-IO 

2768 

In  Laminate  First  Ply 

RB1B.A07-40-3 

2690 

In  Laminate  First  Ply 

RB1B.A07-40-6 

3068 

In  Laminate  First  Ply 

RB1B-A07-40-9 

3099 

In  Laminate  First  Ply 

Average 

2866 

Std.  Dev. 

64 

TABLE  R.6 


TENSILE  LAP  SHEAR  STRENGTH  AT  -65“? 
USING  W133  GRAPHTTE/EA  9394  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Number 

I2Si 

Failure  Mode 

RB1B-A07-39-2 

3047 

In  Laminate  First  Ply 

RB1B.A07-39-5 

3059 

In  Laminate  First  Ply 

RB1B-A07-39-8 

319! 

In  Laminate  First  Ply 

RBIB-A07-40-1 

4231 

In  Laminate  First  Ply 

RB1B-A07-40-4 

4032 

In  Laminate  First  Ply 

RB1B-A07-40.7 

3795 

In  Laminate  First  Ply 

RB1B-A07-40-I0 

3610 

In  Laminate  First  Ply 

Average 

3566 

Std.  Dev. 

133 

TABLE  R.7 

TENSILE  LAP  SHEAR  STRENGTH  AT  75°F 
USING  6-4  TITANIUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Shear  Strength 

M.uiiibet 

fisi 

Failmg  Mods 

RB1B-A07-41-1 

3561 

Cohesive-in  Adhesive 

RBIB-A07-41-4 

3404 

Cohesive-in  Adhesive 

RB1B-A07-42-2 

3618 

Cohesive-in  Adhesive 

RB1B-A07-42-5 

3573 

Cohesive-in  Adhesive 

RB1B-A07-43-3 

3711 

Cohesive-in  Adhesive 

RB1B-A07-44.1 

3585 

Cohesive-in  Adhesive 

RB1B-A07-444 

3430 

Cohesive-in  Adhesive 

RB1B-A0745-2 

3407 

Cohesive-in  Adhesive 

RB1B-A07-45.5 

3801 

Cohesive-in  Adhesive 

RB1B-A07-46.3 

3693 

Cohesive-in  Adhesive 

Average 

3578 

Std.  Dev. 

141 

R-8 


TABLE  R.8 


TENSILE  L,AP  SHEAR  STRENGTH  AT  200°F 
USING  6-4  TITANIUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Numbsi: 

psi 

Failure-Mode 

RBIB-A0741-2 

2399 

Cohesive-in  Adhesive 

RBIB-A07-41.5 

2335 

Cohesive-in  Adhesive 

RB1B-A07-42-3 

2291 

Cohesive-in  Adhesive 

RB1B.A07-43-1 

2269 

Cohesive-in  Adhesive 

RB1B-A07-43-4 

2499 

Cohesive-in  Adhesive 

RB1B-A07-44-2 

2364 

Cohesive-in  Adhesive 

RBIB-A07-44.5 

2225 

Cohesivc-in  Adhesive 

RB1B-A07-45-3 

2252 

Cohesive-in  Adhesive 

RB1B-A07-46-1 

2248 

Cohesivc-in  Adhesive 

RB1B-A07-464 

2299 

Cohesive-in  Adhesive 

Average 

2318 

Std.  Dev. 

59 

R-9 


TABLE  R.9 

TENSILE  LAP  SHEAR  STRENGTH  AT  -65°F 
USING  6-4  TITANIUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Mumbfit 

ssi 

Failure  Mods 

RB1B-A07-41-3 

2929 

Cohesive-in  Adhesive 

RB1B-A0742-1 

2896 

Cohesive-in  Adhesive 

RB1B-A07-42-4 

3067 

Cohesive-in  Adhesive 

RBIB-A07-43.2 

2867 

Cohesivc-in  Adhesive 

RB1B.A0743.5 

3224 

Cohesive-in  Adhesive 

RB1B.A07-44-3 

2940 

Cohesive-in  Adhesive 

RB1B-A0745-1 

2791 

Cohesivc-in  Adhesive 

RB1B*A07454 

3040 

Cohesivc-in  Adhesive 

RB1B-A0746-2 

2715 

Cohesive-in  Adhesive 

RB1B-A0746-5 

3342 

Cohcsive-in  Adhesive 

Aveiage 

2981 

Std.Dev. 

95 

R-IO 


TABLE  R.  10 

TENSEX  LAP  SHEAR  STRENGTH  AT  75°F 
USING  2024-T3  ALUMINUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Mygibsf 

psi 

Failure  Mode 

RB1B-A23-14*2 

4063 

Adhesive-primer  to  metal 

RB1B-A23.14  7 

4016 

Adhesive-primer  to  metal 

RBlB-A23-i5-4 

4208 

Adhesive-primer  to  metal 

RB1B-A23-16-1 

3845 

Cohesive-in  Athtesive 

RB1B-A23-16-5 

4568 

Adhesive-primer  to  metal 

RBiB-A23-17-6 

4462 

Adhesive-primer  to  metal 

RB1B.A23-20-3 

4899 

Adhesive-primer  to  metal 

RBIB-A23.29-4 

4213 

Adhesive-primer  to  metal 

RB1B-A23-33-3 

4379 

Adhesive-primer  to  metal 

RBIB-A23-33.7 

4289 

Adhe^ve-primer  to  metal 

Average 

4294 

Sul  Dev. 

138 

TABLER.il 

TENSILE  LAP  SHEAR  STRENGTH  AT  200°F 
USING  2024-T3  ALUMINUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Tensile 

Specimen 

Number 

Lap  Shear  Strength 

m 

2966 

RB1B-A23-14-1 

Cohesive-in  Adhesive 

RB1E-A23-15-6 

2988 

Cohesive-in  Adhesive 

RB1B-A23-16-7 

3019 

Cohesive-in  Adhesive 

RB13-A23-17-1 

2946 

Cohesive-in  Adhesive 

RB1B-A23-17-4 

3090 

Cohesive-in  Adhesive 

RB1B-A23-20-2 

3061 

Cohesive-in  Adhesive 

RBlB-A23-:'.0-7 

3112 

Cohesive-in  Adhesive 

RB1B-A23-29-6 

3222 

Cohesive-in  Adhesive 

RB1B-A23.33-2 

3254 

Cohesive-in  Adhesive 

RB1B-A23-33-6 

3146 

Cohesive-in  Adhesive 

Average 

3081 

Std.  Dev. 

72 

TABLE  R.  12 

TENSE.E  LAP  SHEAR  STRENGTH  AT  -65°F 
USING  2024-T3  ALUMINUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  FOR  EA  9394  ADHESIVE  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

^Lumber 

psi 

Failure  Mode 

RB1B-A23-14-4 

4273 

Adhesive-primer  to  metal 

RB1B-A23-15-2 

4207 

Adhesive-primer  to  metal 

RB1B-A23-15-7 

4257 

Adhesive-primer  to  metal 

RB1B-A23-16-4 

4330 

Adhesive-primer  to  metal 

RB1B-A23-17-2 

3953 

Cohesive-in  Adhesive 

RB1B-A23-204 

4419 

Adhesive-primer  to  metal 

RB1B-A23-20-6 

3883 

Cohesive-in  Adhesive 

RB1B.A23-29-1 

4188 

Adhesive-primer  to  metal 

RB1B-A23-29-3 

4281 

Adhesive-primer  to  metal 

RB1B-A23-33-5 

4233 

Adhesive-primer  to  metal 

Average 

4203 

Std.  Dev. 

102 

R-13 


APPENDIX  S 

RESULTS  OF  INDIVIDUAL  TEST  SPECIMENS 
TO  DETERMINE  THE  EFFECT  OF  SURFACE 
PREPARATION  ON  TENSILE  LAP  SHEAR  AND 
FLOATING  ROLLER  PEEL  STRENGTHS 


S-1 


TABLE  S.l 

EFFECT  OF  PANTA  SURFACE  PREPARATION  ON  UNPRIMED 
ALUMINUM  ADHERENDS,  INDIVIDUAL  TENSILE  LAP 
SHEAR  SPECIMEN  STRENGTH  AT  75T  FOR 
EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Number 

psi 

Failure  Mode 

RBIB-AIO- 193-1 

5042 

Adhesive-Metal  to  Adhesive 

RBlB-AlO-193-2 

4939 

Adhesive-Metal  to  Adhesive 

RBlB-AlO-193.3 

4380 

Adhesive-Metal  to  Adhesive 

Average 

4787 

Std.  Dev. 

236 

S-2 


TABLE  S.2 


EFFECT  OF  PANTA  SURFACE  PREPARATION  ON  UNPRIMED 
ALUMINUM  ADHERENDS,  INDIVIDUAL  TENSILE  LAP 
SHEAR  SPECIMEN  STRENGTH  AT  75°F 
AFTER  30  DAYS  AT  140®F  AND  95-100%  R.H. 

FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

psi 

Failure  Mode 

RBlB-AlO-193-4 

4519 

Adhesive-Metal  to  Adhesive 

RBlB-AlO-193-5 

4321 

Adhesive-Metal  to  Adhesive 

RBlB-AlO-193-6 

4628 

Adhesive-Metal  to  Adhesive 

Average 

4489 

Std.  Dev. 

129 

TABLE  S.3 

EFFECT  OF  SANDED  SURFACE  PREPARATION  ON  UNPRIMED 
ALUMINUM  ADHERENDS,  INDIVIDUAL  TENSILE  LAP 
SHEAR  SPECIMEN  STRENGTH  AT  75^ 

FOR  EA  9394  ADHESIVE.  BATCH  NO.  0010 


Tensile 

Specimen 

La^  Shear  Strength 

Number 

fisi 

f ailare  Motie 

RBIB-AIO- 146-1 

1462 

Adhesive-Metal  to  Adhesive 

RBIB-AIO- 146-3 

1397 

Adhesive-Metal  to  Adhesive 

RBlB-AlO-146-5 

1712 

Adhesive-Metal  to  Adhesive 

Average 

1524 

Std.  Dev. 

148 

TABLE  S.4 


EFFECT  OF  SANDED  SURFACE  PREPARATION  ON  UNPRIMED 
ALUMINUM  ADHERENDS,  INDIVIDUAL  TENSILE  LAP 
SHEAR  SPECIMEN  STRENGTH  AT  75T 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 

FOR  EA  9394  ADHESIVE.  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Numbgi 

fisi 

Failyffi.MQ.d6 

RBIB-A 10- 146-2 

1434 

Adhesive-Metul  to  Adhesive 

RBlB-AlO-146-4 

1395 

Adhesive-Metal  to  Adhesive 

RBlB-AlO-146-6 

1532 

Adhesive-Metal  to  Adhesive 

Average 

1454 

Std,  Dev. 

61 

TABLE  S.5 

EFFECT  OF  SANDED  SURFACE  PREPARATION  ON  BR  127  PRIMED 
ALUMINUM  ADHERENDS,  INDIVIDUAL  TENSILE  LAP 
SHEAR  SPECIMEN  STRENGTH  AT  75“F 
FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Tensile 

Lap  Shear  Strength 

Number 

psi 

Failure  Mode 

RBIB-AIO- 147-1 

2914 

Adhesive-Primer  to  Metal 

RBlB.AlO-147-3 

2852 

Adhesive-Primer  to  Metal 

RBlB.AlO-147-5 

2818 

Adhesive-Primer  to  Metal 

Average 

2861 

Std.  Dev. 

52 

S-6 


TABLE  S.6 


EFFECT  OF  SANDED  SURFACE  PREPARATION  ON  BR  127  PRIMED 
ALUMINUM  ADHERENDS,  INDIVIDUAL  TENSILE  LAP 
SHEAR  SPECIMEN  STRENGTH  AT  75°F 
AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 

FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Number 

RBlB-AlO-147-2 
RBIB-AIO- 147-4 
RBlB-AlO-147-6 
Average 
StdDev. 


Tensile 

Lap  Shear  Strength 
psi 
2340 
2042 
2207 
2196 
94 


Failure  Mode 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 


S-7 


TABLES.? 

EFFECT  OF  WET  AGING  AND  SANDED  SURFACE  PREPARATION 
ON  UNPRIMED  GRAPHTTE/EA  9396  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  75“F  FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Number 

RBlB-AlO-176-1 
RBlB-AlO-176-2 
RBlB-AlO-176-3 
Average 
Std  Dev. 


Tensile 

Lt^  Shear  Strength 
fiSi 

2020 

1580 

1870 

1823 

102 


Failure  Mode 
In  Laminate  First  Ply 
In  Laminate  First  Ply 
In  Laminate  First  Ply 


S-8 


TABLE  S.8 


EFFECT  OF  WET  AGING  AND  SANDED  SURFACE  PREPARATION 
ON  UNPRIMED  GRAPHITE/EA  9396  EPOXY  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  75“F  AFTER  30  DAYS  AT  140T  AND  95-100%  R.H. 
FOR  EA  9394  ADHESIVE.  BATCH  NO.  0010 


Specimen 

Nmnbfec 

RBlB-AlO-176-4 

RBlB-AlO-176-5 

RBlB-AlO-176-6 

Average 

StdDev. 


Tensile 

Lap  Shear  Strength 
psi 

1666 

1883 

1631 

1727 

88 


Failuffi  Mods 
In  Laminate  First  Ply 
in  Laminate  First  Ply 
In  Laminate  First  Ply 


TABLE  S.9 


EFFECT  OF  PASA  JELL  105  SURFACE  PREPARATION 
ON  UNPRIMED  ALUMINUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  75“F  FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

RBlB-AlO-192-1 
RBIB-A 10- 192-2 
RBIB-AIO- 192-3 
Average 
Std.  Dev. 


Tensile 

Lap  Shear  Strength 

psi 

4539 

4717 

5059 

4772 

132 


EailtfK-Mods 
Adhesive-Pjfimer  to  Meta? 
Adhesive-Primer  to  Metai 
Adhesive-Primer  to  Metal 


TABLES.  10 

EFFECT  OF  PASA  JELL  105  SURFACE  PREPARATION 
ON  UNPRIMED  ALUMINUM  ADHERENDS, 
INDIVIDUAL  TENSILE  LAP  SHEAR  SPECIMEN 
STRENGTH  AT  75“F  AFTER  30  DAYS  AT  140°F  AND  95-100%  R.H. 
FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

ISumbsi 

RBlB-AlO-192-4 
RBlB-AlO-192-5 
RBIB-AIO- 192-6 
Average 
StdDev. 


Tensile 

Lap  Shear  Strength 

m 

3786 

3772 

3624 

3727 

64 


Failure  Mode 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 
Adhesive-Primer  to  Metal 


S-U 


TABLES.il 

EFFECT  OF  PANTA  SURFACE  PREPARATION  ON 
ALUMINUM  AND  SANDED  SURFACE  PREPARATION 
ON  GRAPHITE/EA  9396  EPOXY  UNPRIMED  ADHERENDS, 
INDIVIDUAL  FLOATING  ROLLER  PEEL  SPECIMEN 
STRENGTH  AT  75“F  FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Mumbgic 

Floating  Roller 

Peel  Strength 

eu 

Failure  Mode 

RBlB^BlO-194-l 

16.2 

CohesivC'in  Adhesive 

RBlB-BlO-194-2 

13.9 

Cohesive-in  Adhesive 

RBlB-BlO-194-3 

14.3 

Cohesivc-in  Adhesive 

RBIB-BIO.194^ 

25.8 

Cohesivc-in  Adhesive 

RBlB-BlO.194-5 

15.8 

Cohesivc-in  Adhesive 

Average 

15.2 

Std.  Oev. 

1,0 

TABLES.  12 

EFFECT  OF  PANTA  SURFACE  PREPARATION  ON 
AI,UMINUM  AND  SANDED  SURFACE  PREPARATION 
ON  GRAPfflTE/EA  9396  EPOXY  UNPRIMED  ADHERENDS, 
INDIVIDUAL  FLOATING  ROLLER  PEEL  SPECIMEN  STRENGTH 
AT  75T  AFTER  30  DAYS  AT  140T  AND  95-100%  R.H. 

FOR  EA  9394  ADHESIVE,  BATCH  NO.  0010 


Specimen 

Nv»nbcr 

Floating  Roller 

Peel  Strength 

EU 

Failure  Mode 

RBlB-BlO-195-1 

13.5 

Cohesive-in  Adhesive 

RBlB-BlO-195-2 

12.8 

Cohesive-in  Adhesive 

RBlB-BlO-195-3 

12.2 

Cohesive-in  Adhesive 

RElB-BlO-195-4 

13.8 

Cohesive-in  Adhesive 

RBlB-BiO-195-5 

13.2 

Cohesive-ia  Adhesive 

Average 

13.1 

Std.  Dev. 

0.6 

S-13 
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